
2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(1) All varieties of enforcement programs shall, at minimum, submit to EPA by 
July of each year a report providing basic statistics on the enforcement program 
for January through December of the previous year, including: 

(i) An estimate of the number of vehicles subject to the inspection program, 
including an analysis of the registration data base: 

This information is addressed in the attached report: Registrations and 
Compliance Analysis 2012/2013. 



Registrations and Compliance Analysis 2012/2013 
PMM 5/21/2014 
Matches BMV vehicle records for Expiration Year 2012 and 2013 with 
VTRs from 1/1/2011 through 3/31/2014 {allows for early and late inspections and retirement of vehicles}. 

Expiration Year: 

Unique BMV PlateYear/Piate/VIN 
Unique BMV PlateYear/Piate/VIN 

2011 

581208 
581208 

2012 
493408 

493510 

2013 
from 2012 compliance 

479261 new 2013 compliance 

Vehicles can migrate in and out of the state and most models are tested biennially. 

Therefore, vehicles were selected that were due to renew in both 2012 and 2013. 

Unique VINs due to renew in 2012 & 2013 

Due to 

renew in 
2012 & 

2013 

365610 

BMV data provided do not contain vehicle type, weight or fuel required to determine 1/M eligibility. 

Therefore Polk VIN decoder was used to obtain the information 
Only models 1976-2009 were tested in 2012 or 2013 

Registered 

in 2012 & 
2013 

BMV Model Year 1976"2009 321046 

Polk decoded 292887 

91.2% 

Polk does not decode VINs for 1980 and older. 
Curious that many 1981 to 1990 VINs were also not decoded. 

1976-2009 

Models 

Registered 

in 2012 & Polk 

Model Year 2013 Decoded % 
1976 429 0 0% 

1977 491 0 0% 
1978 570 0 0% 
1979 684 0 0% 

1980 468 0 0% 
1981 450 242 54% 

1982 493 307 62% 

1983 585 374 64% 
1984 755 448 59% 

1985 991 661 67% 

1986 1032 680 66% 

1987 1252 818 65% 
1988 1513 973 64% 

1989 2036 1498 74% 

1990 2039 1547 76% 

1991 2515 2065 82% 

1992 3009 2509 83% 

1993 4582 3945 86% 

1994 6312 5466 87% 

1995 8785 7818 89% 

1996 8892 7932 89% 
1997 12767 11774 92% 

1998 13704 125Q4 92% 
1999 17769 16470 93% 

2000 20186 18725 93% 

2001 20400 19059 93% 
2002 22772 21486 94% 

2003 23289 21878 94% 
2004 24362 22734 93% 

2005 26586 25044 94% 

2006 24699 23198 94% 

2007 26569 25102 94% 
2008 24380 22862 94% 

2009 15680 14708 94% 

Total 321046 292887 91% 



Next screen out remaining excluded types, weights, fuel per Polk: 
(Set Included= "X") 
Records remaining 

Polk 
Model Year Included Decoded % 

1975 429 0 0% 
1977 491 0 0% 
1978 570 0 0% 
1979 684 0 0% 
1980 468 0 0% 

1981 322 114 35% 
1982 289 103 35% 
1983 405 194 48% 
1984 551 244 44% 
1985 744 414 55% 
1985 743 391 53% 
1987 1004 570 57% 
1988 1285 745 58% 
1989 1710 1172 59% 
1990 1581 1189 71% 
1991 2138 1588 79% 
1992 2570 2070 81% 
1993 3978 3341 84% 
1994 5505 4550 85% 
1995 7754 6787 88% 
1995 7678 6718 87% 
1997 11381 10388 91% 
1998 12154 11014 91% 
1999 15848 14549 92% 
2000 17810 15349 92% 
2001 18335 16995 93% 
2002 20249 18963 94% 
2003 20979 19568 93% 
2004 22034 20406 93% 
2005 24117 22575 94% 
2006 21811 20310 93% 
2007 24045 22578 94% 
2008 20994 19475 93% 
2009 14081 13109 93% 

Total 284839 256680 90% 
Excluded 36207 35207 



Screen out unlikely body types and pl~te types and classes (see tabs from 2010) 

None decoded or substantially all not subject to testing as part of 1/M progr~m. 
(Set Included= ''T'') 

Polk 
Model Year Included Decoded % 

1976 94 0 0% 
1977 145 0 0% 

1978 148 0 0% 
1979 258 0 0% 
1980 124 0 0% 
1981 100 93 93% 
1982 94 91 97% 
1983 177 173 98% 
1984 228 225 99% 
1985 389 382 98% 
1986 378 375 99% 
1987 575 565 98% 
1988 745 743 100% 
1989 1179 1171 99% 
1990 1188 1186 100% 
1991 1687 1682 100% 
1992 2071 2067 100% 
1993 3352 3340 100% 
1994 4671 4659 100% 
1995 6801 6786 100% 
1996 6726 6716 100% 
1997 10398 10386 100% 
1998 11024 11011 100% 
1999 14573 14549 100% 
2000 16371 16349 100% 
2001 17020 16994 100% 
2002 18982 18959 100% 
2003 19609 19566 100% 
2004 20435 20406 100% 
2005 22626 22574 100% 
2006 20359 20310 100% 
2007 22621 22577 100% 
2008 19551 19475 100% 
2009 13126 13108 100% 

Total 257825 256518 99.5% 
Excluded 27014 162 



Screen out vehicles indic~ted as being out-of state in 2012 or 2013: 

Set Included= "0" 

Polk 
Model Year Included Decoded % 

1976 94 0 0% 
1977 145 0 0% 
1978 148 0 0% 
1979 258 0 0% 
1980 124 0 0% 
1981 100 93 93% 
1982 94 91 97% 
1983 177 173 98% 
1984 228 225 99% 
1985 389 382 98% 
1986 378 375 99% 
1987 575 565 98% 
1988 745 743 100% 
1989 1179 1171 99% 
1990 1188 1186 100% 
1991 1687 1682 100% 
1992 2070 2066 100% 
1993 3352 3340 100% 
1994 4670 4658 100% 
1995 6800 6785 100% 
1996 6726 6716 100% 
1997 10396 10384 100% 
1998 11024 11011 100% 
1999 14572 14548 100% 
2000 16370 16348 100% 
2001 17016 16990 100% 
2002 18981 18958 100% 
2003 19606 19563 100% 
2004 20429 20400 100% 
2005 22621 22570 100% 
2006 20353 20306 100% 
2007 22617 22573 100% 
2008 19547 19471 100% 
2009 13121 13103 100% 

Total 257780 256476 
Excluded 45 42 



Count Tested: 

Pent Polk 
Polk Test In 2011- Pent Test in Decodfed Test 

Model Year Registrations Decoded 2013 2011-2013 in 2011-2013 

1976 94 0 53 56% of' 
1977 145 0 87 59% of' 
1978 148 0 82 55% of' 
1979 258 0 143 55% of' 
1980 124 0 66 53% of, 
1981 100 93 84 84% 90% 
1982 94 91 70 74% 77% 
1983 177 173 146 82% 84% 
1984 228 225 188 82% 84% 
1985 389 382 324 83% 85% 
1986 378 375 325 86% 87% 
1987 575 565 515 89% 91% 
1988 745 743 645 86% 87% 
1989 1179 1171 1059 89% 90% 
1990 1188 1186 1081 91% 91% 
1991 1687 1682 1586 94% 94% 
1992 2070 2066 1927 93% 93% 
1993 3352 3340 3193 95% 96% 
1994 4670 4658 4349 93% 93% 
1995 6800 6785 6531 96% 96% 
1996 6726 6716 6346 94% 94% 
1997 10396 10384 10056 97% 97% 
1998 11024 11011 10468 95% 95% 
1999 14572 14548 14160 97% 97% 
2000 16370 16348 15501 95% 95% 
2001 17016 16990 16440 96% 97% 
2002 18981 18958 18019 95% 95% 
2003 19606 19563 19089 97% 98% 
2004 20429 20400 19393 95% 95% 
2005 22621 22570 22084 98% 98% 
2006 20353 20306 19316 95% 95% 
2007 22617 22573 22167 98% 98% 
2008 19547 19471 18525 95% 95% 
2009 13121 13103 11871 83% 91% 

Total 257780 256476 245889 95.4% 95.9% 
Untested 11891 



Untested by Body Type: 

Body Type 

2 DOOR WAGON/SPORT UTILITY 
3 DOOR EXTENDED CAB PICKUP 

4 DOOR EXTENDED CAB PICKUP 
4 DOOR EXTENDED CAB/CHASSIS 

4 DOOR WAGON 

4 PASSENGER NEV 
BUS 

CAB & CHASSIS 

CARGO CUTAWAY 
CARGO VAN 

CHASSIS AND CAB 
ClUB CAB PICKUP 

CLUB CHASSIS 

CONVERTIBLE 
COUPE 

COUPE 3 DOOR 

COUPE 4 DOOR 
CREW CHASSIS 

CREW PICKUP 

CUSTOM PICKUP 
CUTAWAY 

EXTENDED CARGO VAN 

EXTENDED SPORT VAN 
EXTENDED VAN 
FLAT-BED OR PLATFORM 

FORWARD CONTROL 
GRAIN 

HARDTOP 2 DOOR 

HARDTOP 4 DOOR 

HATCHBACK 
HATCHBACK 2 DOOR 

HATCHBACK 4 DOOR 
HEARSE 

INCOMPLETE CHASSIS 

INCOMPLETE EXTENDED VAN 
INCOMPLETE PASSENGER 

LIFTBACK 

LIFTBACK 3 DOOR 

UFTBACK 5 DOOR 
LIMOUSINE 

MOTORIZED CUTAWAY 
MULTI-PURPOSE 

N/A 

NOTCHBACK 

PANEL 
PARCEL DELIVERY 

PICKUP 

PILLARD HARDTOP 2 DOOR 
PILLARD HARDTOP 4 DOOR 

RECREATIONAL VEHICLE 

ROADSTER 

RUNABOUT 3 DOOR 
RV-Motorhome 
RV-Travel Trailer 

SEDAN 
SEDAN 2 DOOR 

SEDAN 4 DOOR 

SEDAN 5 DOOR 
SPORT HATCHBACK 

SPORT PICKUP 

SPORT VAN 
SPORTS VAN 

STAKE OR RACK 
STATION WAGON 

STEP VAN 

SUBURBAN & CARRY ALL 
SUPER CAB PICKUP 

TWO SEAT 

UTILITY 

VAN 

WAGON 2 DOOR 

Registrations 
1510 

2017 

9569 
7 

13488 

5 
379 

8 

2439 

264 
S382 

3 

4151 
1S969 

444 

62 
23 

6785 

184 

747 

1167 
42 

16 

41 
24 

84 

10 

4 
2565 

2933 
30 

2102 

484 
17 

266 

136 

30 

128 
33 

132 

7 

24 

7 

16246 

537 
256 

32 
289 

9 
30 

133 

22 
769 

97759 

420 

7 
18550 

151 

4349 

19 
115 

1663 

17 

42123 

353 
12 

Polk 

Decoded 
1501 

2017 

9566 
7 

13486 
1 

236 

0 

2438 

191 
5380 

2 
4105 

15754 

444 
62 

22 

6781 

183 

745 
1167 

42 

39 

0 

31 

8 
3 

2563 

2932 

30 

2098 
484 

17 

266 

135 

3 

30 

128 
30 

130 

4 
23 

1 

16010 
535 

255 

286 

5 
5 

0 

12 
747 

97654 

420 
0 

7 
18544 

151 

0 
4342 

115 
1663 

17 

42091 
335 

6 

Untested % 
60 4% 

89 4% 
1107 12% 

7 100% 

336 2% 

5 100% 
328 87% 

1100% 

8 100% 
749 31% 

237 90% 
362 7% 

2 67% 
122 3% 

335 2% 

7 2% 
12% 

2191% 

759 11% 

1 SO% 
179 97% 

36148% 
42 4% 

3174% 

16 100% 
39 95% 

24 100% 

1214% 

110% 
0 0% 

55 2% 

74 3% 

0 0% 

96 5% 
15 3% 

16% 

8 3% 

3 2% 
0 0% 

0 0% 

128 100% 
12 36% 

4 3% 

114% 
2 8% 

5 71% 
2140 13% 

6 1% 

4 2% 

32 100% 

13 4% 
0 0% 

30 100% 

133 100% 
5 23% 

20 3% 

2053 2% 

17 4% 
0 0% 

0 0% 
497 3% 

8 5% 

2 100% 
83 2% 

18 95% 
11% 

76 5% 

16% 

947 2% 
132 37% 

4 33% 

Untested by BMV Plate Type: 

Plate Type 
AR 
AT 

BA 

BR 
CT 
DA 
OF 
DH 
EP 
FA 
GA 
GB 
GT 
Hl 
HP 
H5 
HT 

NA 

NG 
PA 

PH 
Pl 
PW 
SP 
SR 
ss 

Total 

Registration Polk 

' Decoded Untested % 

1% 
2% 

3% 
3% 
2% 
2% 

3% 
5% 

79 

371 
40 

79 1 
371 

40 

1804 
1572 

422 

234 
66 

690 

11 
794 

282 

1798 57 
1571 34 

421 10 

233 7 

30205 

102 

13118 
892 

2324 

101 

29 

65 

688 

11 
687 

139 
29951 

101 

13074 
887 

2320 

101 

29 

102528 102263 

287 285 

4689 4644 
10 10 

97114 96692 
9 9 
7 7 

257780 256476 

14 2% 

18% 
678 85% 

278 99% 

4971 16% 
3 3% 

318 2% 
17 2% 

79 3% 

2% 

0 0% 
2453 2% 

14 5% 
160 3% 

0 0% 

2781 3% 
0 0% 

0 0% 

11891 4.6% 

Untested by BMV Vehicle Class: 

Vehicle Class 

0 

6 

7 
8 

9 

10 

11 
12 
13 

14 
15 

16 

17 

Total 

ExpYrMo 

201301 
201302 

201303 

201304 
201305 

201306 

201307 
201308 

201309 
201310 

201311 

201312 

Total 

Registration Polk 

455 
453 

272 

1499 
6150 

22836 

32180 

52626 
63515 

31723 

26913 
10561 

5529 

3068 

Decoded Untested 
2o3r· --·4471 
165! ---- i6'21 
154! -- - ---iiOi 

1438! -~-~-~1 
6119t 23~-i 

22799f 682' 

31835[__ 1'287] 
525861 -- --- i9i9~. 

63480~ ~e 3'Ci76'i 
317101 - 26621 
268811--- .---~~~~l1 
105311 ·--~9-~J 
5519i_ ---~4:~-1 
30S6i- 101) 

% 
98% 

36% 
40% 

7% 
4% 

3% 
4% 
4% 
5% 
7% 
5% 

3% 
3% 
3% 

257780 256476 11891 4.6% 

Registration Polk 

14027 
30983 

24891 
22542 

25561 

22568 

23990 
22482 

23886 
18200 

17553 

11097 

Decoded Untested 

13964 3248 
30727 

24817 
22462 

25450 

22475 

23773 
22368 

23789 
18123 

17482 

11046 

1326 

652 

626 

788 

812 

931 
1097 

843 
532 

624 

412 

% 
23% 

4% 
3% 
3% 
3% 

4% 
4% 
5% 
4% 
3% 
4% 
4% 

257780 256476 11891 4.6% 



WAGON 4 DOOR 

WIDE WHEEL WAGON 

WINDOW VAN 

Total 

187 
3 

2 

257780 

172 

2 

256476 

20 11% 
3 100% 

0 0% 

11891 4.6% 



Indiana Registration Rules 

Whether registering your vehicle for the first time or renewing your registration, you will pay an excise tax fee and a registration fee. Customers living in certain 

counties will also pay a surtax or wheel tax. Vehicle registrations must be renewed every year. 

Learn more about excise tax rates 

Learn more about surtax or wheel tax rates 

Your registration expires on a date determined by your last name, and a late fee of $5 will be charged if the registration is renewed after that date. 

Learn more about your registration renewal date 

Indian Registration Renewal Dates 

Names Names 

Date Beginning Ending 

31-Jan COMPANIES 

7-Feb AAAA ARNN 

14-Feb ARNO BATE 

21-Feb BATF BlAI 
28-Feb BlAJ BRIO 
28-Feb RENTALS 

28-Feb HEAVY TK & TR /SPECIAL ~ 

7-Mar BRIE BUSD 

14-Mar BUSE CHAN 

21-Mar CHAO CONN 

28-Mar CONO CURL 
7-Apr CURM DICE 

14-Apr DICF EDDY 
21-Apr EDEA FERG 
28-Apr FERH FRYA 

7-May FRYB GLOR 

14-May GLOS GUMZ 
21-May GUNA HART 

28-May HARU HILE 
7-Jun HILF HUCH 

14-Jun HUCI JERR 
21-Jun JERS KEEL 

28-Jun KEEM KNUD 

7-Jul KNUE lAWR 

http://www .i n.gov /bmv/2350.htm 

Names 

Date Beginning 

14-JullAWS 

21-Jul LOPF 

28-Sep SCHOOL BU~ 

Names Ending 

LOPE 

MART 

28-Jul MARU MCKI 

7-Aug MCKJ MILL 

14-Aug MILM MUND 
21-Aug MUNE NUNG 

28-Aug NUNH PATT 
7-Sep PATU PONT 

14-Sep PONU REDM 
21-Sep REDN ROBE 

28-Sep ROBF SANC 

7-0ct SAND SERM 
14-0ct SERN SLON 

21-0ct SLOO SPRI 

28-0ct SPRJ SUCE 
7-Nov SUCF THOP 

14-Nov THOQ VANO 

21-Nov VANP WALD 
28-Nov WALE WATT 

7-Dec WATU WILK 

14-Dec WILL WRIG 

14-Dec STATE SENATORS & REPRESENTATIVES 

21-Dec WRIH ZUZ 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(1) All varieties of enforcement programs shall, at minimum, submit to EPA by 
July of each year a report providing basic statistics on the enforcement program 
for January through December of the previous year, including: 

(ii) The percentage of motorist compliance based upon a comparison of the 
number of valid tests with the number of subject vehicles; 

This information is addressed in the attached report: Compliance 2013. 



Compliance 2013 

Model Year 1:-:-:-:-:--::,--:--:--- :-:-:-:--:--::----::-:-----c -------------
~Vehicles Exp_i_r!_n_tL -Vehicles Complying ~Percentage of Vehicles Complying 

'1976 

1977 

1978 

1979 

1980 

•'1981 

''1982 

1983 

1984 
1985 

1986 
.-f9ai 
'1988 

1989 

1990 

1991 

f992 
1993 

"1994 
1995 

'1996 

1997 

1998 

'19'gg 
'2000 

2001 

2002 

'2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Total 

12_ '' 7 ~-" ' ---·" 

139: 113J 

27_, __ -2_3)_ 
235:: 198, 

18 10 

131 !' 111 

13.j 6' 

192·! '151: 
'Sf; iBl 
43s·:-· sea 
74 45( . 

64t-i 546 

153.j 117-: 

189; 

2,075 

379_! 

4,0531 

694.] 

8,475.: 

1,042 

13,665.! 

1,4981 
19}211 . 

1,8es:;·· 
23,782· 

1,903 

27,355_! 

1,485 :· 

30',546_:­

(290.·, 

so:a?a: 
1,032; 

18,961': 
350 

194757 

1,231.-: 

143 

1,784 
259_----

3,551 

524. 

7,678: 

822 

12,584, 

1,'204 

18,622. 

1,588 

22. 1e9} 
1,646, 

26,426 

1,339_: 

30,006_: 

1,205_! 
30,616 -

1,004 

18,922i 

3sa: 
185385 

-·ss· 
81 
85 

84 

55. 

84" 
--46' 

78 

56 

84 

60 
--84 

76 
88 

75 

85 
·sa· 
87 

75 

90 

78 

92 
80 

94 

84 

93 
-·sa 
96 

90 

98 

93 

fig' 

97 

99 

102 

95.19% 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(1) All varieties of enforcement programs shall, at minimum, submit to EPA by 
July of each year a report providing basic statistics on the enforcement program 
for January through December of the previous year, including: 

(iii) The total number of compliance documents issued to inspection stations; 

This information is addressed in the attached report: VIR inventory Forms 
for Vehicle Emissions Test Sites 2013. 

(iv) The number of missing compliance documents; 

No documents unaccounted for. 

This information is addressed in the attached report: VIR inventory 
Forms for Vehicle Emissions Test Sites 2013. 



2013 

IN DIANA 1/M PROGRAM 

VEHICLE INSPECTION REPORT (VIR) 

INVENTORY FORMS 



VIR INVENTORY FORM 

Station: Hammond 

18R 8 4086139 4087100 7.17.12 4 12.31.13 I 
18R 30 4114401 4l15700 3.23.13 office !.31.13 

18R 36 4122201 4123500 5.23.13 3 '.9.13 12.31.13 Ne>t Cec1 I Eodiog Ce" I 
18R 37 4123501 4124800 5.31.13 1 '.16.13 12.31.13 44011921 44017001 

18R 38 4124801 4126100 6.7.13 2 '.10.13 12.31.13 Focms lefto I 5081 
19R 1 4388701 4390000 7.6.13 2 8.7.13 12.31.13 

19R 4390001 4391300 8.7.13 1 9. '.13 12.3' .13 

19R 3 4391301 4392600 8.16.13 3 9.24.13 12.31.13 Ne>t Ce" I 'I 
19R 4 4392601 

~~ 
9.4.13 10. .13 12.3:.13 44020361 44030001 

19R 5 4393901 9.7.13 10.15.13 12.3:.13 Focms lefto I 9641 
19R 6 4395201 4396500 9.24.13 3 10.31.13 12.31.13 

19R 4396501 4397800 10.16.13 10.30 13 12.3:.13 

19R 8 4397801 4399100 11.8.13 2 12.17.13 12.31.13 Ne>t Ce" I 'I 
19R 9 4399101 4400400 11. .13 12.20.13 12.3: .13 4396500 4396500 

19R 10 4400401 4401700 11.26.13 1 12.31.13 Focms Ieffei ol 
19R 11 4401701 4403000 12.14.13 12.31.13 

19R 12 4403001 4404300 5ecuced 12.31.13 

19R 13 4404301 4405600 5ecuced 12.31.13 Ne't Cect Eodiog Cect 

19R 14 4405601 4406900 5ecuced 12.31.13 40865681 40871001 

19R 15 4406901 4408200 5ecuced 12.31.13 Focms lefto I 5321 
19R 16 4408201 4409500 5ecuced 12.31.13 

19R 17 4409501 4410800 5ecuced 12.31.13 

19R 18 4410801 4412100 5ecuced 12.31.13 Ne>t Cect Eodiog Cect 

19R 19 4412101 4413400 5ecuced 12.31.13 41145481 4115700 

19R 20 4413401 4414700 5ecuced 12.31.13 Focms lefto I 11521 
19R 4414701 

:~ 
5ecuced 12.31 13 

19R Z2 4416001 5ecuced 12.31.13 

19R 23 4417301 4418600 5ecuced 1::.31.13 

19R 24 441860 4419900 5ecuced 12.31.13 

19R 25 4419901 4421200 5ecuced 12.31.13 

19R 26 44< l20 4422500 5ecuced :.31.13 

19R 27 442250 4423800 5ecuced 12.31.13 

19R 28 4423801 4425100 5ecuced 1:!.31.13 

19R 29 442510 4426400 5ecuced 12.31.13 

19R 30 4426401 4427700 5ecuced 1'.31.13 
19R 31 4427701 4429000 5ecuced !.31.13 

19R 32 4429001 4430300 5ecuced 12.31.13 

19R 33 4430301 
:~ 

5ecuced '.31.13 

19R 34 4431601 5ewced 12.31.13 

19R 35 4432901 4434200 5ecuced 12.31.13 

18R 144 4262601 4263900 '.3.13 1 8. '.13 12.31.13 

18R 143 4261301 4262600 7.9.13 3 8.16.13 12.31.13 

18R 14< 4260001 4261300 8.7.13 2 9.4.13 12.3! .13 

20R 1 3924218 3924600 10.30.13 2 11.7.13 12.31.13 

20R 3313718 3313900 5ecuced 

18R , 4l10800 4111800 10.3L13 3 12.31.13 

18R 26 4110472 4110500 5ecuced 



VIR INVENTORY FORM 

Station: Griffith 

18R43 4131301 4132600 5.31.12 12 8.31.13 

18R72 4169001 4170300 3.1.13 5 8.31.13 

18R84 4184601 4185900 6.14.13 4 8.31.13 ""' Cert Eodlog Cen 
18R85 4185901 4187200 6.14.13 2 7.2.13 6.6.13 44721991 44732001 

18R86 418720 4188500 6.21.13 3 7.23.13 6.6.13 1001\ 

18R87 4188501 4188500 6.25.13 1 7.23.13 6.6.13 

18R88 4188501 4189800 7. !.13 2 7.27 13 6.6.13 

18R89 419110 4192400 '.2'-13 2 8.20.13 6.6.13 Ne<t Cect I Eodlog Cect I 
18R90 4192401 4193700 8.13.13 1 9.7.13 8.31.13 4473232\ 447~ 
18R91 419370 4195000 8.20.13 2 9 ... 13 8.3l.13 Focm> left\ 

19R 56 4460201 4461500 7.23.13 1 8.13.13 8.31.13 

19R 57 

~ 
4462800 7.23.13 3 9.3.13 8.3'-13 

19R 58 4464100 9.3.13 3 10.2.13 8.31.13 Ne>t Cect I Eodlng Cect I 
19R 59 4464101 4465400 9.7.13 1 10.3.13 8.31.13 4467628\ 4468000\ 

19R 60 4465401 4466700 9. .13 2 10.5.13 8.3:.13 Focm> left: I 372\ 
19R 61 4466701 4468000 10.2.13 3 8.31.13 

19R 62 4468001 4469300 10.3.13 10.29.13 8.3:.13 

19R 63 4469301 4470600 10.5.13 2 11.1.13 8.31.13 Ne<t Cert I Ending Cect I 
19R 64 4470601 4471900 In mobile von 6 In II 8.3:.13 4185314\ 4185900\ 

19R 65 4471901 4473200 10.29.13 8.31.13 Focm> left: I 5861 

19R 66 4473201 4474500 11.1.13 2 8.31.13 

19R 67 4474501 4475800 5emed 8.31.13 

19R 68 4475801 4477100 5emed 8.31.13 Ne<tCect I I I 
19R 69 447i 101 4478400 5ewced 8.31.13 4169255\ 4170300\ 

19R 70 4478401 4479700 5ecoced 8.31.13 Focm> left: I 10451 

19R 71 4479701 4481000 5ewced 8.31.13 

19R 72 4481001 4482300 5ewced 8.31.13 

19R 73 4482301 4483600 5emed 8.31.13 Ne<t Cect I :I 
19R 74 4483601 4484900 5ew<ed 8.31.13 

19R 75 4484901 4486200 5emed 8.31.13 Focms left: I I 
19R 76 4486201 4487500 5ecoced 8.31.13 

19R 77 4487501 4488800 5ewced 8.31.13 

19R 78 4488801 4490100 5ewced 8.31.13 Ne>t Cert Ending Cert 

19R 79 4490101 4491400 5ewced 8.31.13 4131681 4132600\ 

19R 80 4491401 4492700 5ecoced 8.31.13 ,, 9191 

19R 81 4492701 4494000 5ewced 8.31.13 

19R 82 4494001 4495300 5emed 8.31.13 

19R 83 4495301 4496600 5emed 8.31.13 

19R 84 4496601 4497900 5emed 8.3l.13 

19R 85 4497901 4499200 5ecoced 8.31.13 

19R 86 

~ 
4500500 5ew<ed 8.31.13 

19R 8l 4501800 5ecoced 8.31.13 

19R 88 4501801 4503100 5ecoced 8.3J .13 

19R 89 450310 4504400 5ecoced 8.3:.13 

19R 90 4504401 4505700 5emed 8.31.13 
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Station: Hobart 

188162 4286001 4287300 5.10.13 1 6.6.13 12.18.13 1 

188163 4287301 4288600 5.14.13 2 9.' 13 12.18.13 

17869 4009101 4010400 1.6.12 3 12.18.13 Ne<t Cect I ; I 
18814> 4267801 4269100 5.31. 12.18.13 45632271 45642001 

188191 4323701 4325000 6.6.13 1 '.3.13 12.18.13 Focm> leh,j 9731 

188192 4325001 4326300 '.3.13 1 8. !.13 12.18.13 

198131 4557701 4559000 8.2.13 8.28.13 12.18.13 

198132 4559001 4560300 8.28.13 1 9.24.13 12.18.13 Ne>t Cect I 
198133 4560301 4561600 9.24.13 10.23.13 12.18.13 45648841 45655001 

198134 4561601 4562900 10.23.13 1 12.5.13 12.18.13 Focm> left' I 6161 

198135 4562901 

~ 
12.5.13 18.13 

198136 456420 9.7.13 2 12.18.13 

198137 4565501 4566800 5ewced 1. 18.13 Ne<t Cect Eodlog Cect 

198138 456680 4568700 5emed 12.18.13 40100971 40104001 

198139 4568101 4569400 5emed 12.18.13 Focm> left, I 3031 

198140 456940 4570700 5emced 18.13 

19814C 457070 4572000 5emced 12.18.13 

198142 4572001 4573300 5emced '.18.13 Ne>t Cect Eodlog Cect I 
198143 457330 4574600 5ecoced 12.18.13 I I 
198144 4574601 4575900 5emced !.18.13 Focm> left' I I 
198145 4575901 4577200 5ecoced 12.18.13 

198146 4577201 4578500 5emed 12.18.13 

198147 4578501 4579800 5ecoced 12.18.13 Ne>t Cect Eodlog Cect I 
198148 4579801 4588100 5emed 12.18.13 42680701 42691001 

198149 4581101 4582400 5emed 12.18.13 Focm> left' I 10301 

198150 4582401 4583700 5emced 1'-18.13 
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VIR INVENTORY FORM 

Station: Portage 

18R195 4328901 4330200 5/1/2012 1 5/26/2012 5/1/2012 Next Cert I Ending Cert 

18R196 4330201 4331500 5/26/2012 1 6.21.12 7.25.12 4619824 4620100 

18R197 4331501 4332800 W PC 3.6.13 Forms left: 276 

18R199 4334101 4335400 6.21.12 1 7.18.12 7.25.12 
18R198 4332801 4334100 2 8.2.12 7.25.12 ~ 

f-1~8R2;;;-t00-----'4~3354:;;:-01--t---::;:; 433~6700---f---'; 77~ .. 18!.1.~2-+-1;------J--;: 8: .. c;;10lc:-... 112:;----j-~7~.25.1~2 Next 

18R201 4336701 4338000 7.2S. 3 3.6.13 4337263 4338000 

18R202 4338001 4339300 8. . 2 10.5. 8.30.12 Forms left' I 737 I 
18R203 4339301 4340600 8.10.12 1 9.1.12 8.30.12 

18R204 4340601 4341900 9.1.12 1 9.21.12 8.30.12 

18R20S 4341901 4343200 9.21.12 1 10.11.12 10.5.12 I Ending Cert 

18R206 4343201 4344S00 10.S.12 2 2.12.13 10.5.12 

18R207 4344S01 434S800 10.11.12 1 11.7.12 10.5.12 Forms left' 0 

18R208 434S801 4347100 117.12 1 12.6.12 10.5.12 

18R209 4347101 4348400 12.6.12 1 1.16.13 10.5.12 

18R210 4348401 4349700 116.13 1 2.8.13 10.5.12 I 

18R211 4349701 43S1000 2.8.13 1 3.113 10.5.12 43316S8 

18R2l 43S1001 43S230C 12.13 2 4.9.13 3.6.13 Forms left' 1142 

18R213 43S2301 43S360C 3 .. 13 1 3.20.13 3.6.13 

18R214 4353601 4354900 3.20.13 1 4.11.13 3.20.13 

18R21S 43S4901 43S6200 4.9.13 2 S.27.13 3.6.13 

18R216 4356201 4357500 4.11.13 1 S.113 3.6.13 

18R217 4357S01 4358800 5.4.13 1 5.29.13 3.6.13 

18R218 43S8801 4360100 S.29.13 1 6.2113 3.6.13 

18R219 4360101 4361400 6.2113 1 7.16.13 3.6.13 

18R220 4361401 4362700 9.20.13 1 10.12.13 3.6.13 

18R221 4362701 4364000 S.27.13 2 7.24.13 3.6.13 

18R193 4326301 4327600 7.24.13 2 9.27.13 5.3113 

18R194 4327601 4328900 8.29.13 1 9.20.13 5.31.13 

19R178 461880 4620100 9.2] 13 6.26.13 

19R179 462010 4621400 10.l2.13 .. 6.13 6.26.13 

19R180 4621401 4622700 116.13 l2.4.13 6.26.13 

19R181 4622701 4624000 12.4.13 1 6.26.13 

19R182 4624001 4625300 Secured 6.26.13 

19R183 4625301 4626600 7.16.13 1 8.7.13 6.26.13 

19R184 4626601 4627900 Secured 6.26.13 

19R18S 4627901 4629200 Secured 6.26.13 

19R186 4629201 4630500 Secured 6.26.13 

19R187 4630501 4631800 Secured 6.26.13 

19R188 4631801 4633100 Secured 6.26.13 

19R189 4633301 4634400 8.7.13 1 8.29.13 6.26.13 
19R190 4634401 4635700 Secure< ;,211.13 

19R19' 463S70' 4637000 Secure< .13 

19R192 463700C 4638300 Secure< .13 

19R193 463830: 4639600 Secure< 6.26.13 

19R194 4639601 4640900 Secure< 6.26.13 

19R19S 4640901 4642200 Secured 6.26.13 

19R196 4642201 4643SOO Secured 6.26.13 

19R197 4643S01 4644800 Secured 6.26.13 

19R198 4644801 4646100 Secured 6.26.13 

19R199 4646101 4647400 Secured 6.26.13 

19R200 4647401 4648700 Secured 6.26.13 



VIR INVENTORY FORM 

Station: Gary 

18R 235 4380901 4382200 4.19.13 Office 1 10.13 

18R I 238 4384801 4386100 5.18.13 3 10. .13 10.1113 

18R 239 

~ 
4387400 6.113 9.1113 9.1113 Next Cect Eodiog Cert I 

18R 240 4388700 6. .13 '.16.13 7.16.13 443940 44407oo I 
18R 241 4257401 4258700 7.16.13 1 9.4.13 9.4.13 Focm' left• I 1299 I 
18R 24: 4258701 4260000 9.4.13 10.22.13 10.22.13 

19R 36 4434201 4435500 9.1113 2 118.13 118.13 

19R " 4435501 4436800 10.11.13 3 '.10.13 Next Cert Eodiog Cect I 
19R 38 4436801 4438100 10.22.13 1 12.10.13 12.10.13 4438380 4439400 1 

19R 39 

~ 
4439400 118.13 12.10.13 Focm' left• I 1020 I 

19R 40 4440700 12.10.13 12.10.13 

19R 41 4440701 4442000 Sewced 12.10.13 
19R 42 4442001 4443300 Sewced 12.10.13 Next Cect ' Eodiog Cect I 
19R 43 4443301 4444600 Sewced 12.10.13 443s111 1 44368oo 1 

19R 44 4444601 4445900 Sewced 12.10.13 Focm' left• I 1089 
19R 4S 4445901 4447200 Sewced 12.10.13 

19R 46 4447201 4448500 Sewced 12.10.13 

19R 47 4448501 4449800 Sewced 1'-10.13 Next Cert I Eodiog Cect 
19R 48 4449801 4451100 Sewced 12.10.13 I I 
19R 49 4451101 4452400 Sewced 12.10.13 Focm' left• I 0 

19R 50 4452401 4453700 Sec"'ed 12.10.13 

19R 5: 4453701 4455000 Sewed 12.10.13 

19R 52 4455001 4456300 Sewced 12.10.13 Next Cect 

19R 53 4456301 4457600 Sec"ced 12.10.13 438o9s> 1 43moo 1 

19R 54 4457601 4458900 Sewced 12.10.13 L248 
19R 55 4458901 4460200 Sewed 12.10.13 
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2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(1) All varieties of enforcement programs shall, at minimum, submit to EPA by 
July of each year a report providing basic statistics on the enforcement program 
for January through December of the previous year, including: 

(v) The number of time extensions and other exemptions granted to 
motorists; see below: 

2013 Waivers, Exemptions, and Extensions 

Waivers 142 
Show Car Exemptions 95 
Alternative Fuel Exemptions (including diesel) 584 
Dune Buggy Exemptions 6 
Kit Car Exemptions 22 
Out of State Extensions 610 

TOTAL 1459 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(1) All varieties of enforcement programs shall, at minimum, submit to EPA by 
July of each year a report providing basic statistics on the enforcement program 
for January through December of the previous year, including: 

(vi) The number of compliance surveys conducted, number of vehicles 
surveyed in each, and the compliance rates found; 

See the attached report: The Indiana Enhanced 1/M Program 1% On 
Road Testing 2013 
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ADT 

ASM 

Basic 1/M 

BAR 

BMV 

CCM 

Clean Screening 

co 

Cutpoint 

Glossary of Terms and Abbreviations 

Average Daily Traffic 

Acceleration Simulation Mode 

A set of vehicle 1/M Program inspection requirements defined by the U.S. 
EPA that may be used in areas not required to implement an Enhanced 
1/M Program; the inspection procedure usually involves idle testing 

California Bureau of Automotive Repair 

Bureau of Motor Vehicles 

Corner Cube Mirror 

The process of using RSD to identify vehicles with low emissions to exempt 
them from the required emission inspection at an inspection station 

Carbon monoxide 

Carbon dioxide 

An emissions level used to classify vehicles as having met an emissions 
inspection requirement 

Decile A group containing one-tenth of the entries in a value ordered set 

Enhanced 1/M A set of more rigorous vehicle 1/M Program inspection requirements 
defined by the U.S. EPA usually involving IM240 testing 

Envirotest Envirotest Systems Corporation 

Evaporative Emitters Vehicles releasing gaseous or liquid hydrocarbons from the fuel tank or 
fuel system 

Excess Emissions Vehicle emissions exceeding an 1/M cutpoint 

FTP Federal Te-st Procedure 

g/mi Grams per mile, the units of measurement for FTP and IM240 tests 

GVWR Gross Vehicle Weight Rating 

HC Hydrocarbons 

HDDV Heavy-duty diesel vehicle 

High-Emitter The on-road identification of vehicles with high emission levels 

Identification 

1/M Inspection and Maintenance Program 

IDEM Indiana Department of Environmental Management 
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idle Test 

IM240Test 

IM93 Test 

IR 

KW/t 

LDDV 

LDGV 

LDGT 

NO 

N02 

NOx 

OBDII 

OREMS 

A tailpipe emission test conducted when the vehicle is idling and the 
transmission is not engaged 

A loaded-mode transient tailpipe em1ss1on test conducted when the 
vehicle is driven for up to 240 seconds on a dynamometer, following a 
specific speed trace simulating real world driving conditions 

A loaded-mode transient tailpipe emission test conducted when the 
vehicle is driven through a 93-second cycle on a dynamometer up to three 
times. The 93 seconds are the same as the first 93 seconds of the IM240 

test. 

Infrared; electromagnetic radiation with a wavelength longer than that of 
visible light 

Kilowatts per metric ton, the units of measurement for vehicle specific 
power 

Light-duty diesel vehicle 

Light-duty gasoline-powered vehicle 

Light-duty gasoline-powered truck 

Nitric oxide also known as nitrogen monoxide 

Nitrogen dioxide 

Oxides of nitrogen, usually measured as nitric oxide (NO) 

On Board Diagnostic system to detect emissions related problems 
required on all1996 and newer light-duty vehicles 

On-Road Emissions Monitoring System, a protocol and associated 
performance standards for remote sensing vehicle emissions testing 
developed by the California BAR since 1995 

Positive Power An operating mode where the engine is generating power to drive the 
wheels 

Repairable Emissions The emission reductions obtained by repairing a vehicle. The amount of 
repairable emissions is equal to or greater than the amount of excess 

emissions 

RSD 

SDM 

Tag Edit 

TSI 

U.S. EPA 

uv 

Remote Sensing Device 

Source Detector Module, an RSD component that measures emissions 

The transcription of vehicle license plates or tags from images to text 

Two-Speed Idle test 

United States Environmental Protection Agency 

Ultraviolet; electromagnetic radiation with a wavelength shorter than that 
of visible light, but longer than X-rays 
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UV Smoke 

VIN 

VMT 

VSP 

VTR 

An RSD measurement of particulate matter using UV light 

Vehicle Identification Number 

Vehicle Miles Traveled 

Vehicle Specific Power; estimated engine power divided by the mass of 
the vehicle 

Vehicle Test Record 
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1 SUMMARY 

The Northern Indiana Inspection and Maintenance (1/M} Program contract between the Indiana 
Department of Environmental Management (IDEM} and Envirotest requires on-road testing of 
1% of the subject vehicles every two years. This report covers on-road testing performed in 
2013 in the Northern Indiana 1/M area comprising Lake and Porter counties. A remote sensing 
device (RSD} was used at roadside locations to measure emissions of passing vehicles and 
capture images of the vehicle plates. 

Envirotest collected 49,860 valid on-road vehicle emissions measurements and plate images 
from thirteen roadside locations from April through June 2013. License plates were decoded for 
42,848 of the vehicles measured and 27,392 of these matched to vehicle registration renewal 
records for Lake and Porter County. 

Survey Results 

The chart below shows the registered jurisdiction of the vehicles measured in the 
nonattainment region including the adjustment noted above. Of the 42,848 vehicles measured 
with readable plates, 57% were registered in Lake and Porter County, 29% were from other 
Indiana counties and 14% were from other states. 

Figure 1-1: Registration Jurisdictions of Vehicles Measured in Lake and Porter Counties 

isconsin 
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On-road Vehicle Emissions 

The average emissions of vehicles registered in the jurisdictions, as adjusted, are shown in Table 
1-1. Average emission rates of all vehicles measured on-road in the two counties were 0.10% 
carbon monoxide (CO) 15 ppm hydrocarbon (HC) hexane and 146 ppm oxides of nitrogen (NOx)-

Vehicles registered in Indiana that were not matched to Lake and Porter County registration 
renewals had average HC, CO, and NOx emissions of 39%, 14% and 35% higher respect ively than 
the average emissions of vehicles known to be registered in Lake and Porte r counties. The 
unmatched group may have included medium-duty trucks and other vehicles not subject to the 
1/M program. Compared to Lake and Porter registered vehicles, vehicles from Illinois had higher 
emissions of HC, CO and NOx. Vehicles from Michigan had higher emissions of HC and NOx. 
Vehicles from other more distant states had emissions similar to or lower than Lake and Porter 
registered vehicles, which may reflect newer models being prefe rred for longer trips. 

Table 1-1 Fleet Emissions by Registered 1/M Area 

HC NOx RSD VSP 
Jurisdiction Records %CO ppm ppm Smoke kW/t 

Lake County 18,186 0.11 16 143 0.009 8.2 

Porter County 10,323 0.08 10 114 0.013 8.4 

Unmatched Indiana 14,339 0.11 19 179 0.013 8.2 

Illinois 4,142 0.11 15 140 0.010 8.9 

Michigan 377 0.09 15 143 0.007 8.5 

Ohio 155 0.1 0 8 103 0.006 8.2 

Wisconsin 240 0.09 14 124 0.010 9.6 

Other States 2,098 0.10 11 120 0.010 9.1 
Total 49,860 0.10 15 146 0.011 8.4 

Lake & Porter 
combined 28,509 0.10 14 133 0.010 8.3 

Figure 1-2 shows average emissions by age for Lake and Porter passenger vehicles and light­
duty trucks. Vertical lines with bars indicate 95% confidence inte rva ls of the average values. RSD 
UV Smoke is a measurement of particulate emissions (PM). For diesel smoke, an RSD UV smoke 
value of one corresponds to one gram of particulate per 100 grams of combusted fuel. For 
gasoline vehicles the relationship between the RSD UV smoke value and particulate mass is less 
well defined and depends on the type of smoke, e.g. black carbon smoke, blue oil smoke or 
white coolant smoke, and is the subject of ongoing research. 

Emissions of 1996 and newer models were much lower than those of older models. The vast 
majority of 2001 and newer models had very low emissions. With the exception of the small 
sample of 1990 and older models, trucks consistently had higher average emissions t han 
passenger vehicles for all pollutants. Light-duty trucks also have lower fuel economy and 
greater exhaust volume resulting in a larger mass of emissions. 
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Figure 1-2: Emissions by Vehicle Type and Model Year 
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Inspection records from October 2010 t hrough the date vehicles were observed on-road were 
examined to determine the most recent inspection for each vehicle . 1/M inspections were 
confirmed for 95.4% of the Lake and Porter 1976-2008 passenger models, and 95.7% of t rucks 
with a gross vehicle weight rating {GVWR) of up to 6,0001bs. The equivalent rate fo r t rucks 
between 6,000 and 10,000lbs GVWR and greater was 91.5%. Some of the latter were exempt 
from testing as the upper weight limit on the inspection requ irement is 9,000ibs GVWR. 

Among 1996 and newer models, confirmed inspection rates were higher for even model year 
vehicles than for odd model year vehicles- a reversal from the 2011 survey. 

High-Emitters 
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Gasoline powered vehicles had a highly skewed emissions distribution with a small percentage 
of high-emitters contributing a substantial portion of total light-duty vehicle emissions. 

Envirotest identified high emitters using criteria used in similar on-road surveys conducted in 
Maryland. The criteria required at least two measurements to confirm a vehicle as being a high 
emitter. Sixty-nine vehicles, 1.9% of vehicles with two or more measurements, exceeded the 
cutpoints on both of their last two measurements for the same pollutant. The sixty-nine 
vehicles had average emissions of 311 ppm HC, 0.77% CO, and 1,353 ppm NOx. 

Sixty percent of high emitters were 1999 and older models. 

Recommendations 

• A comprehensive on-road em1ss1ons measurement program could be a valuable 
supplement to the current 1/M Program by: 

0 

0 

0 

0 

0 

0 

0 

Exempting clean vehicles from having to visit an inspection station; 

Identifying on-road evaporative emitters, some of which will not be identified by 
OBD-11; 

Identifying high-emitters not captured by the 1/M Program, or failing between 

tests; 

Identifying smoking vehicles; 

Monitoring on-road vehicles for compliance; 

Providing feedback on the effectiveness of the Program and repairs; and, 

Examining the impact of OBD-11 readiness exemptions and other 1/M Program 
design decisions and options, e.g. the inclusion or exclusion of additional models. 

• Consider dual testing (IM93 and OBD-11) for 1996 to 1999 model year vehicles given 
the numbers of high-emitters for these models. California currently dual tests OBD-
11 models and will continue to dual test 1996-1999 models after legislation' to allow 
OBD-11 only testing of 2000 and newer models becomes effective in 2014. The 
legislation also allows for dual-testing of 2000 and newer models with emission 
problems that may not be adequately detected by the vehicle's OBD-11 system. 

• Consider raising the GVWR limit on vehicles tested from 9,0001bs to 10,0001bs or 
14,0001bs. These heavier trucks have higher mass emissions and delivery trucks and 
shuttles have high vehicle miles traveled (VMT). 

• Consider emissions testing for light- and medium-duty diesel powered vehicles. 
Light- and medium-duty diesel vehicles, although few in number today are 
increasingly popular. Older diesel models have particulate and NOx emissions that 
are many times higher than gasoline vehicle emissions and smoking diesel vehicles 
cause the public to question whether 1/M programs are targeting the right vehicles. 

Some newer European manufacturer diesel model passenger cars have high N0/'3. 
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2 EQUIPMENT AND SITES 

2.1 Equipment Description 

The remote sensing device (RSD) survey used the Envirotest RSD4600 testing system. The 
RSD4600 detects vehicle emissions when a vehicle drives through an invisible light beam the 
system projects across a roadway. Figure 2-1 illustrates the remote sensing equipment set-up. 
The process of measuring emissions remotely begins when the RSD4600 Source & Detector 
Module (SDM) sends an infrared (IR) and ultraviolet (UV) light beam across a single lane of road 
to a Corner Cube Mirror (CCM). The mirror reflects the beam back across the street (creating a 
dual beam path) into a series of detectors in the SDM. 

Lateral 
Transfer 
Min·or 

2-1: On-Road Remote :-.etlst~:ru 

Source & 
Detector 
Module 

Data Processing & Video Display 

~ 
/~I\ 

/' I \ 
./~ I Data 

.r-" I \ 
.r / \ Recording 

1 \ Device 

,.._.,~.~~--~....- \ \ 
\ '"i 
''!'\ 

~~ 
Speed & _."'\~ 

Acceleration 
Detector 

Fuel specific concentrations of HC, CO, C02, NO, and smoke are measured in vehicle exhaust 
plumes based on their absorption of IR/UV light in the dual beam path. During this process, the 
data-recording device captures an image of the rear of the vehicle, while the Speed & 
Acceleration Detector measures the speed of each vehicle. 

The RSD units are housed in fully outfitted cargo-style vans. These vans are equipped with 
heating/cooling, a generator, and adequate storage for all components. The vans carry a full 
complement of road safety equipment and tools for making small repairs. The vans are 
equipped with additional lighting for testing during pre-dawn and post-dusk hours. The 
RSD4600 includes the following features: 
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1) A long beam range for safer, more versatile deployment; 

2) Simple and easy setup with laser alignment aids; 

3) Continuous automatic background compensation m1n1m1zes the need for field 
calibration. (Only one or two calibrations are generally required during a full day of data 
collection); 

4) Fourth generation real-time measurement validation; 

5) Signal sensitivity and accuracy that significantly exceed 2002 California BAR certification 
standards; 

6) Limited degrees of freedom in alignment resulting in improved optical stability and low 
noise for increased productivity, yielding more valid records; 

7) A Windows operating system for ease of operation and multi-tasking; 

8) A fuel specific smoke measurement using a UV wavelength that senses the fine particles 
invisible to traditional visible light opacity meters; and, 

9) Rugged assemblies requiring low maintenance. 

2.2 Equipment QA/QC Audits 

2.2.1 Factory Testing and Certification 

When an RSD system is built at the Tucson Technology Center, it undergoes several steps to 
ensure accuracy. First, the source detector module is bench calibrated. It is then audited using 
several blends of gas. When the system is fully calibrated and assembled, it is tested again in 
the parking lot using an audit truck. The unit tests are based on the BAR OREMS specification. 

An audit truck is a modified vehicle that uses a long exhaust stack to redirect the vehicle engine 
exhaust upwards and away from the roadway. Audit gases of known concentrations are 
dispensed through a simulated tailpipe routed to the rear of the audit truck. When the truck is 
driven past a roadside remote sensing SDM/CCM set of modules, the system measures the 
pollutant concentrations in the dispensed test gas instead of the vehicle engine exhaust. 

The remote sensing unit is setup in a parking lot to avoid interference from other traffic. The 
auditor drives the audit truck through the remote sensing system 40 times for each gas blend 
during acceptance testing. Envirotest detector accuracy, including speed and acceleration, will 
meet the detector accuracy tolerances shown below for at least 97.5% (39/40) runs for each 
gas. Six different audit gas blends are used to verify the unit accuracy over a range of pollutant 
concentrations. 

2.2.2 Detector Accuracy 

The carbon monoxide (CO%) reading will be within ± 10% of the Certified Gas Sample, or an 

absolute value of± 0.25% CO (whichever is greater), for a gas range less than or equal to 3.00% 
CO. Negative values shall be included and will not be rounded to zero. The CO% reading will be 

within ± 15% of the Certified Gas Sample for a gas range greater than 3.00% CO. 

The hydrocarbon reading (recorded in ppm propane) will be within ± 15% of the Certified Gas 

Sample, or an absolute value of± 250 ppm HC, (whichever is greater). Negative values will be 
included and will not be rounded to zero. 
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The nitric oxide (NO) reading (ppm) will be within ± 15% of the Certified Gas Sample, or an 
absolute va lue of ± 250 ppm NO, (whichever is greater). Negative values shall be included and 
will not be rounded to zero. 

2.2.3 Speed and Acceleration Accuracy 

The vehicle speed measurement will be accurately recorded within ± 1.0 mi le per hour. 

The veh icle acceleration measurement will be accurat ely recorded within ± 0.5 mile per hour I 
second. 

2.2.4 Daily Set-Up and Calibration 

Every scheduled work day, the operator drives to an existing or new test site. The operator's 
first duty is to provide a safe work area for themselves and passing motorists. The next step is 
to set up the source detector module and allow the elect ronic components within to warm up 
for a minimum of 30 minutes. Following the set up and alignment of the other components, the 
SDM is aligned and ready for calibration. 

An automated calibration utilizing a mechanized gas cell within the SDM is a method of testing 
the equipment w ithout t he need to drive an audit t ruck past the unit. During a gap in the 
passing traffic, a test gas within a sealed cell, with a known blend of HC, CO, C02, and NO, is 
maneuvered into the optical path of the remote sensing beam. If necessary, the instrument set­
up is adjusted so that t he pollutant values measured by the unit, match the known 
concentrations of pollutants in the test gas blend. 

Calibration for the RSD4600 occurs once at the beginning of the day and at mid-day if conditions 
warrant. 

2.2.5 Equipment Audits 

After each daily ca libration, the operator is required to perform an audit to verify an optimal 
calibration. A puff audit is a method of testing the equipment without the need to drive an 
audit truck past the unit. During a gap in the passing traffic, a test gas with a known blend of 
HC, CO, C02 and NO, is puffed into the optical path of the remote sensing beam. If the audit 
passes a predetermined pass/fail tolerance, the operator is allowed to begin testing vehicles. If 
not, t he operator is required to realign and recalibrate the system until it passes the audit 
process. 

Audits for the RSD4600 occur every hour (2 hour maximum before system lockout occurs), 
twice when a calibration is performed (once before to earmark data and once after to begin 
testing) and once at the end of the test collection period to earmark the data. 

2.3 Over view of 0.5% Sample 

2.3.1 Sample Design Cri teria 

The objective is to obtain the 1.0% sample from sites that will be generally representative of 
vehicles operating in the 1/M program areas. 

As shown in Figure 2-2: Site Locations, thirteen sites were used to collect RSD data. The intent 
was to collect tests on a random sample that is representative of all the on-road vehicle traffic. 
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Measurements are distributed geographically with no one area receiving an undue amount of 
testing. 

2.3.2 Description of Sample Site Characteristics 

Site selection is critical to obtaining RSD measurements that are representative of vehicle 
operation. Recommended site attributes include: 

• Absence of cold start vehicle operating conditions; 

• Sites where vehicles will generally be accelerating or driving at a steady speed uphill to 

avoid the highly variable tailpipe emissions that can occur under deceleration; 

• Absence of enrichment due to high load conditions; 

• Single lane operation; 

• High volume traffic; 

• Unobtrusive citing of the remote sensing equipment; 

• Stability in the traffic mix from one year to the next; and, 

• Adequate median space for safe operation of the RSD equipment 

2.4 Sites selected for studies 

Table 2-1 lists the site locations selected for the 1.0% sample. All the sites selected are on­
ramps or exit loops that provide the required physical characteristics of an appropriate RSD site. 
Sites were pre-qualified for: 

• Single lane operation with space for the RSD equipment to be deployed without 
disrupting traffic flow; 

• Geographically dispersed throughout the 1/M area; 

• A satisfactory percentage of valid readings; and, 

• An adequate traffic volume. 

2.4.1 Sites Used 

Table 2-1 shows the survey sites used and the number of valid measurements obtained. 

Figure 2-2 displays the distribution of the sites. 

Detailed descriptions of the sites with pictures and layouts are in Appendix A 
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Table 2-1: Sites Used 

Valid RSD 
Degrees in Desired 

Site Code Location City County of Grade VSPRange 
JNOI US 30 to 1-65 Notth Merrillville Lake 3.32 5,707 

JN02 WB 80 94 to NB Cline Guy Lake 2.17 6,970 

JN03 61st Ave West to 1-65 North Merrillville Lake 0.80 3,558 

JN05 1N 2 to lN 49 South Valparaiso Porter 0.50 5,990 

IN06 EB 61st to NB I65 Merrillville Lake -0.98 7,112 

JN07 IN 2 to IN 49 N01th Valparaiso Porter 1.30 6,618 

JN08 Ridge Road to NB J65 Hobart Lake 2.20 448 

JN 16 US 30 to 1N 49 Nmth Valparaiso P01ter 0.20 3,308 

IN19 SB Cline to EB 80 94 Gary Lake 0.20 2,673 

IN29 WB 61st to NB 165 Merrillville Lake 0.55 1,053 

IN30 US 231 to I-65 North Ouwn Point Lake 1.43 5,405 

IN34 1N 51 North to J-94 West Lake Station Lake 0.80 1,408 

JN35 109th to 1-65 North Crown Point Lake 0.41 8,670 

Total 58,920 
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Figure 2-2 · Site Locations 
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2.5 Data Screening 

The RSD system applies checks to determine the validity of emissions measurements. These 
include determining if a sufficient exhaust plume was measured. The general criteria for an RSD 
system 'valid' measurement include: 

• The system was active and calibrated; 

• A valid exhaust gas measurement was recorded; 

• A valid speed and acceleration was recorded; and, 

• A readable plate was recorded and transcribed. 

Particular applications can require further screening. Envirotest applied the following additional 
screening checks to the RSD measurements to ensure the data used were representative of the 
vehicle emissions: 

• Screening for Vehicle Specific Power (VSP) range; and, 

• Screening of hourly observations to check for cold starts. 

The exhaust plume validations and the additional screening procedures are described in the 
following paragraphs. 

2.5.1 Valid Exhaust Plumes 

The RSD4600 unit takes many measurements of each exhaust plume in the one half second 
after each vehicle passes the equipment. 

The basic gas record validity criteria applied are: 

• A gas record is valid if there are at least 5 plume measurements where the sum of the 
amount of C02 and CO gas exceed 10%-cmi; or 

• A gas record is valid if there are at least 5 plume measurements where the sum of the 
amount of C02 and CO gas exceed 5%-cm and the background gas values are very stable 

(not changing faster than a specified rate) at the time the f ront of the vehicle breaks the 
measurement beam. 

2.5.2 Vehicle Specific Power (VSP) 

VSP provides an estimate of the relative power output of the vehicle based upon speed, 
acceleration and slope at the site and for light-duty vehicles is defined by the following 
equation: 

VSP = 4.364*sin(Grade in Deg/57.3)*Speed + 0.22*Speed*Accel + 0.0657*Speed + 
0.000027*Speed*Speed*Speed 

1 The unit of measurement 10%-cm is a measurement of the amount of a gas in the optical path. In this case, if all the 
molecules of the gas in the path were collected together into just one centimeter of the path then the concentration of 
the gas in the one-centimeter would be 10%. 
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Engine load is a function of the vehicle speed and acceleration, the slope of the site, vehicle 
mass, aerodynamic drag, rolling resistance, and transmission losses. The effects of these forces 
can be aggregated into a single parameter called VSP, which was the topic of a presentation at 
the Ninth Coordinating Research Council (CRC) On-road Vehicle Emissions Workshop4

· The CRC 
E-23 Project5'

6 further developed the concept of vehicle specific power. In 2002, EPA adopted 
the use of VSP as a parameter for predicting vehicle emissions in the recently adopted Motor 
Vehicle Emissions Simulator (MOVES) emissions inventory model that replaces Mobile67

• 

Studies have found vehicle emissions to be more stable and more representative of the average 
in-use emissions of a vehicle when the engine is under a light to moderate load such as occurs 
when cruising above 30 mph, during non-aggressive acceleration, or driving up inclines. In day­
to-day use, a majority of fuel is consumed in light to moderate engine load. Therefore 
Envirotest requires that vehicle emission observations be made when VSP is positive and sites 
are selected to measure vehicles when they are typically operating with moderate engine load. 
For CO high-emitter identification, upper limits are placed on VSP depending on the model year. 

2.5.3 Screening of Hourly Observations 

Envirotest is concerned about vehicles operating in cold start mode or under conditions when 
exhaust plumes condense to steam. Vehicles measured under these conditions could appear to 
have high HC emissions without any emission system problems. To investigate this possibility, 
Envirotest tabulated for each site and hour the percentage of vehicles up to 5 years old that 
exceeded 150 ppm HC (Table 2.3). The percent of vehicles up to 5 years old that exceed 150 
ppm HC tend to be higher during periods of cold temperatures. Table 2-4 shows there were 
many hours in April and on May lOth when temperatures were below 50F. During some of 
these periods the percent of vehicles up to 5 years old exceeding 150 ppm HC was higher than 
5%. Measurements made during these periods were flagged as invalid and excluded from 
further consideration when the temperature was less than 50°F (l0°C}. 

2.5.1 Screening of Day-to-Day Variations in Emission Values 

Each day's emission measurements of 2008 and newer model year vehicles were ordered by 
value and divided into ten groups or deciles each containing an equal number of the ordered 
measurements. Day-to-day decile emission values were compared for 2008 and newer vehicles. 
Only a small percentage of these newer vehicles are expected to have high emissions and, 
therefore, the decile emission values for t he lower nine deciles should not vary significantly 
from day-to-day, from site-to-site, or between RSD units. In Figure 2-3, the lower nine daily HC 
decile values of measurements are plotted side-by-side. The right hand legend indicates the 
color of each decile number. This comparison revealed median values for 2008 and newer 
model year vehicles that ranged day-to-day from -3 ppm to +23 ppm. Although these 
variations are well within the HC specification of the RSD units they are significant compared to 
average fleet emissions for newer vehicles. 
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Table 2-3: Percentage of New Model Measurements Exceeding 150 ppm HC 

06& 18& 
Day Unit Site earlier 07 08 09 10 11 12 13 14 15 16 17 later 

1-Apr-1;! 4tl40 IN;!Od j 1"/o 1".11 U'lb U'lb £'lb U'lb U'Yo I U'l'o 1 
3-Apr-13 4605 IN05 ~ 4% 9% 3% 0% 0% 0% I 0% j 
4-Apr-13 4605 IN05 ~ f3% 1 0% 0% 0% 0% 1 0% 0% +--.------"f----1---
4-Apr-13 4645--l--jN30 oor.- 2% 1% O% O% O% O% 1 O% 1 O% f----;---;---+---l 
5-Apr-13 4ouo IN05 ,____.. 0% 0% 2% 0% j 0% 1 0% 

9-Apr-13 4605 IN05 ~ I- -1. I I 0% t----+---+---+--- l 
1 5-Aj5r:13 4645 - ----wro3- -- - 0%- o~ 0% j I 

19-Apr-13 4645 11'130- 2% i 1% 2% 1 0% ] 3% 2% l 0%-lj-"' Ular''l'oo-f---1--+-- -
2'2-Apr-13 4645 ilii03-- 0% 1 0% 0% 0% l 0% ' 0% 0% I 0% 

- 24-Apr-13 4605 IJiJ07- "% '"' I M< ~ <2% 1 •% 1 '" ] " 1 2% -f·---+---
24-Apr-1 3 4645 IN03 l .--l 7% j 8% I 0% 0% oor.- --t 
- 25-Apr-13 4605 11\107 - - 0% · 2% 0%1 10% 1% 0% 1-- _!-; ---+----

26-Apr-1 3 4605 IN07 0% 0% I 0% 0% 0% 0% 1---!-i ----1---
26-Apr-1 3 4

4
645 j :N29 U% U'l'o 0% 0% 0% 0% 0% 0% j J 

1-May-13 005 N16 1 0% 1 0% 0% I 0% 0%- 1 0% 0% 0% 1--- +-1 - --t----
-2~3~<Jt> IN16 U'l'o .1 0% t 0% 0% 0% 1 O"lo J 0% 1 0% 0% 1---il---+ -

2-May-13 4645 INOO 0% r 0% 0% I 0% 0% j O"lo j 0% j 0~~· i 
-3-May-~4B4o 1N06 0"/.l - a•r. o% 1 9% 8%- 1 J J 
- 6:May-13- 4645 ____ IN06 O% • · oo;,~ O% a% · ·oo;. ·t-o%-:-1. O% l O% :--. --;.1--- ---
8-May-13 4645 INOS -- 0% - ----:r - -r-- t-- o% .• - 0% 1,------+--- --
10-May-13 4605 1Nf9 o~ 0% 0% 1 o% 1 9% 0% 0% 2% - 0%'.,...• +-"'a""%•-+ 
1 olifaY-f3 4tr4:> IN02 o•r.- oo;. j oo;. • O% 1 o% 1-oo;. G% j o% -s~j-o%"'-1- o% o% 

11-May-l ;s '4bUO ilif01 1 0% 00/o 0% j 0% 2% . 0% Oo/o'"-. 0% r-
11-May-13 4645 IN35 - - U'lb 0% l _L_ 1 ! I 
12:MaY:l r 46o5 1Na1 f oo;. o% -o%~0% oo;. ooA> 1 o'% 

1 
- == 

12=May-1;s 4B4o IN35 d% 2% o% oo;.·· · o% oo;. 1 2% 1 o% ---t-~---1---
13-May-13 4645 IN06 0% I 0% I 0% l 0% 0% 0% 0% 1 

14-MaY-1-' 
1
4!>0o-- r--1No1 o•r.-f--oOJ. O% 1 a•J6'!" O% a% I O% O% I 1 ·- --

14-May-13 i4645 1r;!'35 O% 1% 0%-t 0% I 0% • 0% 0% · 0% 0% t ~ .. -
15-May-13 j4ll45 IN02 - -- o·r · o% o% O% 1 O% 1·o% -~- O% o% o% o~'lo o~ 

- 1s:tVray:-1r 4s45----- 1No2 ·oo;.·-·oo;. oo;. o% ,_-_o•rt:o% : "4% l 3% ft"5% - u o;.--:--oo;. o%_ 
1~-~V!ay-1 3 [4605 IN34 tw.- 1--oo;. 1 oo;. 1 l o•r 1 oo;. 1 o% 1 o% 1 -
ITB-May-13- 4605 111107 0% 1 0% 0% 0% l 0: j 0% 1 0% 0% 1 

19-May-i:s 1 4~lr5--IN16 0% 0% 0% I I · t- I' I 
2u-May-1 ;s ' 4040 IN06 U'lb 0% 0% 0% 1 ()<>A) ' 0 OW O•to ! 

- 24='May-13 4645 N35 . - -- 1% I 1% 0% 0% 0% ! 0% 0% 0% 0%'r-t---+, ---!-
- 29:tVfaY-13j 460o IN34 - i O% i O% O% O% ,-o%-~00/o I O% 1 i ---
30-May:~4Mo IN30 1% 1 1% 0% 0% r-r-2% 0% 0% 1 

-.r-JOn-r;s --1 '1605 INUo U% U% . U"-11 U% • U'lb j' U"/o -1
1
--t-

1
-t--1-----f --

The most likely explanation is that this represents the limits of accuracy in the daily instrument 
set-up although it is unusual that the median would be negative on all days. For HC, an adjusted 
set of values was created by direct addition or subtraction of a daily offset that would set the 
daily median values to zero. We believe this is appropriate since the median 1/M test result for 
new models is normally zero or very close to zero. The results of the correction are shown in 
Figure 2-4 and analyses shown later in this report used the adjusted HC va lues. 

Day-to-day deci le CO, NO, and UV smoke values for 2008 and newer model year vehicles are 
shown in Figures 2-5 to 2-7. Median va lues for CO, NO, and smoke were 0.01% to +0.05%, -1 to 
+16 ppm and -.00 to +0.02 respectively. These negative and positive values were relatively 
small and adjustments were not applied to these pollutants. 
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Table 2-4: Average Houl"ly Temperature Fahrenheit 

06& 
Day Unit Site earlier 07 08 09 10 11 12 13 14 15 16 17 

1 8 & 
later 

~~pr-13 4645 --+-.,.,IN.,3.,.5_;----tl 32 35 36 56 1 
46 45 ~pr-13 4605 _ IN05 _ I I 36 41 

42 
44 
53 04-Apr-13 4605 __ ~ _ _ 1 39 36 47 

04-Apr-13 4645 IN30 29 _ 36 T 46 56 65 I 
OS::Apr-13 4605 IN05 46 46 

44 
47 
56 

49 
49 
62 

53 
46 
65 

s9 71 1 s9 

47 ;:t47 47 

64 I_ 
SB _~j-=~--4----t---
46 47 

~--~---~---

Os-Apr-13 4605 IN05 I T J 
15-Apr-1 3 4645 IN03 ·'- 57_! 56 60 
19-Apr-13 4645 IN30 __ 36 : 36 36 

62 
40 

I- n 
63 62 67 

73 73 
69 ., 

22-Apr-13 4645 __ IN03 45 ' 46 
36 - 1 36 . 36 

54 
37 

42 41 ·I .:~1 
59 1 6s 71 76 

40 f 40 
79 

24-Apr-1 3 4605 IN07 38 
24-Apr-1 3 4645 IN03 40 41 41 
2 s=A"pr-1 3 4605 . -- IN07 -I--+ I_.....;.;..; 51 I 47 
26-Apr-1 3 4605 -. IN"'0;;:;7;---;-----t--l l I 59 

26-Apr-13 4645 IN29 44 46 54 60 

36 42 1 46 
46 l 53 41 

47 44 47 
_ 63 r 65 

50 

56 59 I 
50 51 

66 1---1--- -lf--

----+--

66 61 
63 67 1 s9 71 

01-May-1 3 4605 -t--I;;:;N~1 6;:;---t-----t J 74 78 

~-13 4645 IN29 67 I 66 77 :~ , :~ : ! :~ :~ 
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Site Reference; 

Description of location; and, 

Slope of site in degrees. 

2.6.3 Vehicle Registration Data 

Data from the RSD is matched to the vehicle registrations data provided by BMV. Using the 
vehicle plate identified by RSD, the registration· file is accessed to determine the vehicle 
identification number (VIN) and additional information about the vehicle such as model year 
and county in which it is registered. In order to obtain an accurate match, the plate number, a 
two-letter plate type and the registration year are required . BMV uses a series of plate types 
and in the past the same plate number was sometimes be issued to more than one plate type. 
This practice is being phased out and only a handful of instances were observed among 
approximately 450,000 2011 BMV records. For this survey, plates were initially matched to 
BMV 2011 and 2010 records for Lake and Porter counties and a small balance of unmatched 
vehicles were matched to plates in 1/M test records. A balance of 5,500 unmatched plates were 
.then sent to BMV for matching to the statewide registration database. 

Another limitation is that vehicle plates do not always remain with the same vehicle. Upon 
purchase of a new or used vehicle, an owner may transfer the same plate from the old vehicle 
to the new vehicle. In this situation, data processing delays can result in incorrect identification 
of some vehicles measured by RSD unless BMV transaction dates are included in the data, which 
was not the case for this survey. 

2.6.4 NO vs. NOx 

The vast majority of nitric oxides emitted from gasoline vehicle tailpipes are in the form of NO. 
The NO is later oxidized to N02 and other oxides of nitrogen, which are collectively referred to 

as NOx. 

To convert from NO to NOx, a factor of 1.03 is applied. Subsequent sections in the report show 
NOx values. In Section 5, where individual vehicles are compared to standards for determination 
of high emitters, the NO values are converted to NOx and also adjusted for humidity as 
described below. 

2.6.5 NOx and Humidity 

Higher humidity reduces vehicle NOx emissions. When vehicles are inspected in the 1/M 
program, humidity correction factors are applied to adjust NOx measurements to values that 
would have been achieved when the water vapor content is 75 grains per lb. For temperatures 
above 75 degrees Fahrenheit (QF): 

Correction factor= eJ"'(.004977*(H-75)- .004447*(T-75)) 

For temperatures below 75 QF: 

Correction factor = 1/{1.0- .0047* (H - 75.0)) 

Where: 
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H =absolute humidity in grains of water/lb dry air 

T =Temperature (QF} 

Both of the correction factors are capped at a value of 2.19. 

Correction factors were calculated using weather information recorded by the weather station 
attached to the RSD van. Water vapor grains per lb were determined using the temperature, 
relative humidity and barometric pressure: 

Saturated Vapor Pressure= (-4.14438 x 10-3 + 5.76645 x 10-3 x [Temp QF]- 6.32788 x 10-5 x 
[Temp QF] 2 + 2.12294 X 10"6 

X [Temp QF]3 -7.85415 X 10-9 x [Temp QF]4 + 6.55263*10-11 x 

[Temp QF] 5 )*25.4 

Grains per lb = (43.478 x [Relative Humidity] x [Saturated Vapor Pressure]) I (([Barometric 
pressure Hg mm])-([Saturated Vapor Pressure]*[Relative Humidity]/100)) 

The vehicle NOx emissions reported in Section 5 have been adjusted for humidity. 

19 



3 VEHICLE EMISSION DATA COLLECTED 

3.1 RSD Sample Quantity 

3.1.1 Data Collection Summ ary 

The number of light-duty vehicles registered in the Northern 1/M area (Lake and Porter 

counties) is approximately 450,000. The requirement of a 1% sample of subject vehicles 

therefore requires 4,500 measurements. 

In total, 58,973 RSD measurements were made from April 15t through June 26th 2013. These 

statistics include duplicate instances of the same vehicle where the vehicle has been measured 

by RSD more than once. Data were collected from thirteen sites. 

Table 3-1: Remote Sensing Measm·ernents Summary 

Item Quanti ty % 

RSD valid HC, CO, NOx, Speed & Acceleration 

and in desired operating mode (VSP) 58,973 

Additional screening: 

Cold temperature 3440 

NOx values less than -250 ppm 3 0.0% 

UVSmoke values less than -0.05 SF 3 0.0% 

Valid and in desired VSP range after screening 55,527 

Valid with readable plate or state 49,860 89.8% 

Of which: 

Indiana plate read 42,848 85.9% 

Out of State License Plate 7,012 14.1% 

Indiana plates read: 

Matched to BMV Lake/Porter Registrations 27,392 63.9% 

Matched to BMV Other Counties - 0.0% 

Unmatched 15,456 36.1% 

3.1.2 Vehicle Composition 

Vehicle type was identified from the VIN for matched plates. For vehicles registered in Lake and 
Porter counties these were determined to be: 

Passenger vehicles 48% 

Trucks 52% 
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Vehicles were then divided into f ive model year ranges to determine if the mix of vehicles by 
type and model year was consistent among sites. Figure 3-1: On-road Vehicle Mix by Site shows 
differences in the proportion of passenger vehicles and t he age of vehicles. 

Figure 3-1: On-road Vehicle Mix by Site 
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3.2 On-road Fleet Emission Distribut ion 

The following four charts show the emission percentiles for HC, CO, NOx, and UV Smoke for all 
Ind iana plate vehicles measured in the 3 to 22 kilowatts per metric ton (kW/t) range. Pollutant 
values are shown on the lefty-axis. 

Upper black lines indicate the% of t he pollutant (right y-axis) produced by a given% of vehicles 
(x-axis) when rank ordered from highest to lowest . This indicates 20% of vehicles account for 
80% of CO, 82% of HC, 88% of NOx, and 71% of PM (UV Smoke) emissions. 

The vast majority of vehicles had low emissions and contribute little to regiona l pollution. Ten­
to-twenty percent of vehicles had much higher emissions and emit over 70-90% of the on-road 
light-duty vehicle emissions. 
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Figure 3-2: CO Emissions Distribution 
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Figure 3-3: HC Emissions Distribution 
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Figure 3-4: NOx Emissions Distribution 
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Figure 3-5: UV Smoke Emissions Distribution 
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3.3 Emissions by Registered jurisdiction 
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In this section, emissions of vehicles registered in the different areas are compared 
(independent of where they were seen driving). Table 3-2 and Figures 3-7 to 3-10 show mean 
HC, CO, NOx, and Smoke measurements by jurisdiction. Data about the vehicles such as their 
type and model were only available for vehicles registered in Lake and Porter counties. 
Therefore, the results shown are for all vehicles from a jurisdiction and it is not known whether 
the vehicles from the different jurisdictions have a similar mix of veh icles by age and type. Thus 
one should cautious of drawing conclusions from these charts. 

In addition, matching registration data were not available for vehicles newly registered within 
the last year and new Lake and Porter County vehicles were included in the 'Unmatched 
Indiana' category. Vehicles registered after October 1, 2012 were missing atthe time the report 
was compiled. These new low emitting vehicles initially registered from October 2012 through 
the survey period of April -June 2013 were by default included in the 'Unmatched Indiana' 
vehicles. Their absence from the Lake and Porter matched vehicles meant the reported 
average emissions for vehicles registered in Lake and Porter were higher than they would have 
been had all the registration records been available. An estimated correction has been made by 
assuming the newest vehicles were similar in number and emissions to model year 2011, which 
were 7% of measurements. Vehicles and emissions equiva lent t o seven months of 2011 model 
vehicles, 1,117 records, were deducted from the 'Unmatched' category and added to Lake and 
Porter counties. 

Using the adjusted Table 3-2c, vehicles registered in Indiana counties outside the 1/M area had 
average HC, CO, and NOx emissions of 14%, 39% and 35% higher respectively than the average 
emissions of vehicles registered in Lake and Porter counties. 
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Compared to Lake and Porter registered vehicles, vehicles from Illinois and Michigan also had 
higher emissions of HC, CO and NOx. Vehicles from other more distant states had emissions 
similar or lower than Lake and Porter registered vehicles. 

Table 3-2a: Emissions by Jurisdiction 

HC NOx RSD VSP 
Jurisdiction Records %CO ppm ppm Smoke kW/t 

Lake County 17,512 0.11 17 148 0.009 8.2 

Porter County 9,880 0.09 10 118 0.013 8.4 
Unmatched Indiana 15,456 0.11 18 167 0.012 8.3 

Illinois 4,142 0.11 15 140 0.010 8.9 

Michigan 377 0.09 15 143 0.007 8.5 

Ohio 155 0.10 8 103 0.006 8.2 

Wisconsin 240 0.09 14 124 0.010 9.6 
Other States 2,098 0.10 11 120 0.010 9.1 
Total 49,860 0.10 15 146 0.011 8.4 

Lake & Porter 
combined 27,392 0.10 14 137 0.010 8.3 

Table 3-2b: 2011 Models by County 

HC NOx RSD VSP 
Jurisdiction Records %CO ppm ppm Smoke kW/t 

Lake County 1 '156 0.04 3 18 0.005 8.5 
Porter County 759 0.03 2 12 0.009 8.4 
Lake & Porter MY 
2011 1,915 0.04 3 16 0.007 8.5 

Table 3-2c: Adjusted Emissions by Jurisdiction 

HC NOx RSD VSP 
Jurisdiction Records %CO ppm ppm Smoke kW/t 

Lake County 18,186 0.11 16 143 0.009 8.2 

Porter County 10,323 0.08 10 114 0.013 8.4 
Unmatched Indiana 14,339 0.11 19 179 0.013 8.2 

Illinois 4,142 0.11 15 140 0.010 8.9 

Michigan 377 0.09 15 143 0.007 8.5 

Ohio 155 0.10 8 103 0.006 8.2 

Wisconsin 240 0.09 14 124 0.010 9.6 

Other States 2,098 0.10 11 120 0.010 9.1 
Total 49,860 0.10 15 146 0.011 8.4 

Lake & Porter 
combined 28,509 0.10 14 133 0.010 8.3 

To assess whether the comparison of emission values from different jurisdictions were affected 
by different vehicle operating conditions, the average vehicle specific power for each group was 
plotted in Figure 3-11. Average VSP was similar for all jurisdictions. 
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Figure 3-7: RSD HC Emissions by Jurisdiction 
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Figure 3-8: RSD CO Emissions by Jurisdiction 
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Figure 3-9: RSD NOx Emissions by Jurisdiction 
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Figure 3-10: RSD UV Smoke Emissions by Jurisdiction 
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Figure 3-11: RSD VSP by Registered Jurisdiction 
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3.4 Emissions by Type and Model Year 

Emissions for different models by 5-year bins are shown in Figure 3-12 for La ke and Porter 
counties passenger vehicles and light-duty trucks. 

The difference in average emissions between the oldest and newest models is extreme. Only 90 
passenger vehicles and 50 trucks model year 1990 and older were measured. Other bins 
contained at least 300 measurements. 1995 and older models were many times dirtier than 
newer models. Even 1996-2000 models had emissions several those of 2006-2010 models. 
1991-1995 model trucks had higher emissions than passenger vehicles and 1996-2000 model 
trucks had higher HC, NOx and PM. 
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Figure 3-12: Emissions by Vehicle Type and Model Year 
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Figure 3-13 compares average em1ss1ons of passenger vehicles in Lake and Porter counties. 
Older model Lake county vehicles tended to have higher average HC and CO emissions but 
differences were not statistically significant. 
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Figure 3-13: Lake and Porter Counties Passenger Vehicle Emissions 
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Figure 3-14 compares average emissions of light-duty t rucks in Lake and Porter counties. Older 
model Lake County vehicles tended to have higher HC emissions but differences were not 

statistically significant. 
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Figure 3-14: Lake and Porter Counties Light-Duty Truck Emissions 
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The relationship between UV Smoke Factor and mass for gasoline PM estimates is approximate. 
Gasoline particulates have different characteristics than diesel particulates and, as noted 
earlier, an accurate characterization of typical gasoline vehicle particulates and their mass 
correlation to RSD UV Smoke Factor is the subject of continuing research. 
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3.5 Emission Contributions by Type and Age 

Table 3-3 and Figure 3-17 show the split between Lake and Porter registered passenger vehicles 
and light-duty trucks in numbers and their estimated emissions contributions. As in the section 
3.3 Emissions by Jurisdiction, an adjustment was made for missing new vehicles by adding the 
equivalent 7 months of 2011 models. 

Light-duty trucks were 52.4% of vehicles observed compared to 47.6% passenger vehicles. 

Relative emission contributions in Table 3-3 and Figure 3-17 were calculated using a simplified 
approach: emission contribution is proportional to the number of measurements times the 
emission levels. The number of RSD measurements of a class of vehicles has been 
demonstrated in studies8 to be proportional to the VMT of the class, i.e. the greater the miles 
driven by a class of vehicle the more often its members are observed on-road. The mass of 
exhaust per mile is inversely proportional to fuel economy, i.e. better fuel economy equated to 
a smalle r mass of exhaust emissions per mile. Mass emissions are consequently proportional to 
the average emission concentrations times the number of observations divided by fuel 
economy. This allows the relative share or contribution of emissions produced by different 
classes of vehicles to be calculated. 

Average fuel economies of 23 mpg for passenger vehicles and 17 mpg fo r light-duty trucks were 
used in the calculations. This is reasonable if fuel economy is similar across all age groups (fuel 
economy has changed little since the early 1980's). More accurate estimates could be obtained 
by determining and applying the individual fuel economy for each vehicle. 

Using the simple approach described above, light-duty trucks were estimated to contribute 
56.1%, 69.7%, 62.8%, and 63.6% of the light-duty vehicle sector CO, HC, NOx, and PM (UV 
Smoke) emissions. It is assumed that UV Smoke is a reasonable measure of total particulate 
emissions. 

Table 3-3 : Vehicles and Emission Contributions by Type and Age 

Emission Contributions 

Type Vehicles co HC NOx PM 
Passenger 47.6% 43.9% 30.3% 37.2% 36.4% 

Truck 52.4% 56.1% 69.7% 62.8% 63.6% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 

Within passenger vehicles, Table 3-4 shows that 1995 and older models were 4.1% of 
measurements contributing 35.7% of HC and 22.7% of NOx. In contrast, 2006-2012 models 
were 52.2% of measurements contributing 3.3% HC and 10.5% of NOx. 

The lower section of Table 3-4 shows the light-duty trucks measured were predominantly 2001 
and newer models (86%). Older models, 2000 & older, were 14% of vehicles and emitted 51.9% 
of light-duty truck HC and 58.8% of light-duty truck NOx. 
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Figures 3-18 and 3-19 further illustrate the split of vehicles and contributions within the 
passenger vehicle and light-duty truck sectors. 

Figure 3-17: Passenger and Light-Duty Truck Emission Contributions 
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Table 3-4: Vehicles and Emission Contributions by Age 

Passenger Vehicle Emission Contributions 

Model Years Vehicles co HC NOx PM 

1990 & older 0.7% 3.9% 8.8% 4.5% 5.6% 

1991-1995 3.4% 12.8% 26.9% 18.2% 13.5% 

1996-2000 14.2% 27.0% 38.5% 38.8% 26.6% 

2001-2005 29.1% 26.6% 22.4% 28.0% 26.2% 

2006-2010 35.7% 22.2% 3.3% 8.2% 18.3% 

2011 & newer 16.9% 7.5% 0.0% 2.3% 9.7% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 

Light Truck Emission Contributions 

Model Years Vehicles co HC NOx PM 

1990 & older 0.3% 2.4% 3.1% 2.3% 2.0% 

1991-1995 2.3% 14.3% 16.7% 14.2% 10.3% 

1996-2000 11.7% 24.4% 32.1% 42.3% 26.1% 

2001-2005 31 .0% 29.5% 26.1% 29.4% 26.3% 

2006-2010 35.0% 21.1% 16.3% 9.7% 24.0% 

2011 & newer 19.6% 8.2% 5.7% 2.1% 11.3% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
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Figure 3-18: Passenger Vehicle Emission Contributions by Age 
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Figure 3-19: Light-Duty Truck Emission Contributions by Age 
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4 1/M STATUS OF ON-ROAD VEHICLES 

Envirotest compared on-road emissions to the previous 1/M inspection result for gasoline and 
diesel powered vehicles registered within the two counties. 1/M records from 10/1/2010 
through the date of the on-road survey were analyzed to extract the date and the resu lt of the 
last 1/M test. That allowed 30 months (October 2010 - March 2013) in which a vehicle could 
have received a biennial test. 

Figure 4-1, '1/M Status of On-road Vehicles', summarizes the status of vehicles observed on-road 
by model year. Vehicles as old as 1976 models were subject to inspection. Because of the four­
year new model exemption, 2009 and newer models were not required to have obtained an 
emissions inspection at the time of the survey. 

The upper orange and green lines show that 95.4% of 1976-2008 passenger models and 95.7% 
of trucks 6,0001bs GVWR or less had obtained at least one inspection between 10/1/2010 and 
the date they were observed on-road . The equivalent rate for trucks between 6,000 and 
10,000lbs GVWR and greater was 91.5%. Some of the latter were exempt from testing as the 
upper weight limit on the inspection requirement is 9,0001bs GVWR. Diesel fueled vehicles 
were excluded. 

Figure 4-1: 1/M Status of On-road Vehicles 
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Among 1996 and newer models there is a biennia l pattern in the results showing the rate of 
matched tests was higher for even model year vehicles. We are not sure why that should be so. 
The pattern was reversed in the 2011 survey with higher percentages of odd model year 
vehicles tested. 
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Figure 4-2: 1/M Status of On-road Vehicles by County shows on-road vehicles with test matched 
records by county for the 1976-2008 models by fuel, type (P-passenger, T-truck) and truck 
weight class (1 or 2). Figure 4-3 confirms that inspection rates were similar in the two counties. 
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Figure 4-2: 1/M Status of On-road Vehicles by County 
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Figure 4-3: Percentage of On-road Vehicles Matched to 1/M Tests 
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5 High Emitters 

For this survey, high emitters were identified using cutpoints listed in Table 5-1, which have 
been used to identify high emitters in Maryland surveys. Vehicles were divided into three 
GVWR classes: 1) 0 to 6,000 lbs, 2) 6,001 to 10,000 lbs, and 3) over 10,000 lbs. The cutpoints for 
HC in this table are specified in ppm HC hexane, which is consistent with most 1/M inspection 
equipment used to measure tailpipe concentrations. Remote sensing NOx emissions were 
corrected for humidity as described in Section 2 before being compared to the high emitter 
standards. 

In order to be considered a high emitter a vehicle was required to have 2 or more readings that 
exceeded the standards for the same pollutant on different days. If the standard was exceeded 
by less than the tolerance of the RSD unit, a third measurement was required for confirmation. 

Table 5-1: On-road High Emitter Cutpoints 

GVWR <= 6,000 lbs GVWR 6,001-10,000 lbs GVWR 10,001 + lbs 
HC co NOx HC co NOx HC co NOx 

Year (ppm) (%) (ppm) (ppm) (%) (ppm) (ppm) (%) (ppm) 
1977 700 7 2,718 700 7 2,557 700 7 5,000 
1978 645 7 2,718 700 7 2,557 700 7 5,000 
1979 600 6 2,718 700 7 2,045 700 7 5,000 
1980 330 2.6 2,718 525 7 2,045 700 7 5,000 
1981 330 1.8 2,718 375 4.5 2,045 700 7 5,000 
1982 330 1.8 2,718 330 3.8 2,045 700 7 5,000 
1983 330 1.8 2,718 330 2.3 2,045 700 5.3 5,000 
1984 264 1.8 2,252 311 1.8 1,969 660 4.5 4,500 
1985 264 1.8 2,252 292 1.8 1,969 660 4.5 4,500 
1986 264 1.8 2,252 292 1.8 1,969 420 3.8 4,500 
1987 264 1.8 2,252 187 1.8 1,969 330 1.8 4,500 
1988 264 1.8 1,243 180 1.8 1,917 330 1.8 4,500 
1989 264 1.8 1,243 180 1.8 1,917 330 1.8 4,500 
1990 264 1.8 1,243 180 1.8 1,917 330 1.8 4,500 
1991 208 1.8 1,087 168 1.8 1,457 330 1.8 4,000 
1992 208 1.8 1,087 168 1.8 1,457 330 1.8 4,000 
1993 208 1.8 1,087 168 1.8 1,457 330 1.8 4,000 
1994 208 1.8 1,087 168 1.8 1,457 330 1.8 4,000 
1995 208 1.8 1,087 168 1.8 1,457 330 1.8 4,000 

1996+ 100 1.0 893 168 1.0 1,457 330 1.8 3,600 

Some 3,690 vehicles had two or more valid remote sensing measurements on different days 
within the normal VSP operating range of 3 to 22 kW /t. Sixty-nine (1.9%} of these exceeded the 
cutpoints on both of their last two measurements for the same pollutant having average 
emissions of 310 ppm HC, 0.77% CO, and 1,353 ppm NOx. 

Twenty-five percent of high emitters were 1995 and older models and 45% were 1996-1999 
models. 
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In the 2011 survey, 19% of high emitters identified were registered outside the 1/M counties. 
Additional registration information is required from BMV in order to identify similar vehicles 
measured in the 2013 survey. 

Veh icles with out-of-state registrations were not considered in the high emitter analysis 
because their type and model year was unknown. Correct high emitter cutpoints cannot be 
selected without this information. 

As summarized in Table 5-2, under the Maryland rules, 26 of the 69 suspected high emitters 
required additional confirmation by a third measurement. Those not requiring a third 
measurement are listed in Table S-3. Those requiring a third measurement are listed in Table 5-
4. 

Table S-2: High Emitter Summary 

Pollutant High 
Exceeded Emitter Suspected Total 

HC only 3 9 12 

CO only 2 2 4 

NO only 25 15 40 

HC& CO 5 0 5 

HC & NOx 8 0 8 

CO & NOx 0 0 0 

All 0 0 0 

Total 43 26 69 

Third measurements were available on 14 of the high emitters and these are listed in Table 5-S. 

The 1.9% high emitters and suspected high emitters accounted for 33%, 16% and 23% of HC, CO 
and NOx respectively emitted by the 3,690 vehicles with two or more measurements. 
Eliminating t his small percentage of vehicles from the entire f leet would yield benefits roughly 
equivalent in size to the emission reductions of the 1/M program (as modeled by the USEPA 
mobile source emissions model MOVES). 

38 



Table 5-3: High Emitte1·s 
GVW Registration Date HC Values CO Values NOx Values 

Year Type Make Model Code Fuel County Last Prev Std last Prev Std Lasl Prev Sid Last Prev 

Hgh Erritters (Last two measureme.!!; both exceed the emissions standards brat lea_st one pollutant~ more lh~ the RSO tolerance)_ ~ _j_ = 
1988 P VCA.VO HOGLE 0 G LAKE 24-May-13' 14-May-13 264 53 65 - U 0.0 (0.0) 1,243 3,399 2,21 
1991 P MAZl)A . - 323/SE _ o G LAKE 20-May-131 1Way-13 208 410 822 1.8 0.1 0.2 1,087 233T -'na 

1992 T DODGE DAKOTA 1 G LAKE __ 16-May-131 1!H.1ay-13 208 95 91 ~f--~. 1 0.1 1 ,087_~ 2,4_5 
1992 T GMC VANOURA G3500 2 G PORTER 26-Apr-13• 25-Apr-13 168 2,765 1 2,917 1.8 3.1 2.9 1,457 1,130 1,68 

1994 T CHEVROLET ASTRO 1 G LAKE 15-May-131 10-May-13 208 1,057 1,604 1.8 ~~-7 ~~ 1~ 
~- T CHEVRoLET S10 _ __ 1 G - PORTER 26-Apr-13l 25-Apr-13 208 155 l 36 1.8 0.5 0 .5 1,087 1,393 1.425 

1994 T OOiiGE DAKOTA l G LAKE 22-Apr-13! 01-Apr-13 208 232 168 1.6 0.7 0 .6 l;Oa7 2,058, 1,905 
199/ P CADILLAC ____ DEVILLE CONCOURS 0 G LAKE ____ Ts::M,iy~ay::i312081- (20) - ( 42) U o:·o 0 .0 1,087 2,177, 2,454 

l995-r DODGE-- DAKOTA I G-- LAK_E ___ 24-May-13j 14-May-13 208 292 226 1.8 1.3 0.5 1,087 1,926
1 

1,931 

1995 T DODG~ ·- DA~ 1 G LAKE --- 26="Apr-13[ 24-Ai>r-13 208 215 I4 1.8 1 :7" 0.2 1,087 1,640
1 

2,418 

1995- T NISSAN PATHFINDER -- 1 G LAKE 16-May-131 10-May-13 208 1\o: 16 ~--~ (0.~ 1,087 1,390 3,886 

1995 P PONTIAC GRANDPRIXSE =- ;g._ G PORTER 05-Apr-1 3~-13 208 48 7 1.8 0.3 1-o:i 1,087 1,735 1,436 
m5 _ P_ P-ONTlAC GRANDAM SE _ 0

1 

G LAKE 15-May-13 10-May-13 208 58 (12) 1.6 0.0 0,1 1,087 1,850 2,026 

1996 T PLYMOUTH VOYAGER G PORTER 01-May-13 - 26-Apr:i3 100 274 300 1.0 0.4 0,5 893 1,305 1,258 

1996 P MERCURY GRAND MARQUIS LS __ • 0 G LAKE 20-May-13 Os.May-13 100 151 - 274 1.0 0.7 0.8 893 1,3411 1,4D-4 

1997 T CHEVROLET ASTRO I G PORTER 03-May-13 02-May-13 100 « 50 1.0 0.4 0.5 893 1,3911 1,25 

::; ~ ~~ ~~MY _,..y : ~ =TER - ~:::~ :::::~ :: 1: : : :~ _Ji ~~ =~ :::• ~:: 
1997 T .EEP Z/8 1 G PORTER 04-Apr-13l 03-Apr-13 ~ _ 129 ~ 1

1 
•• 0
0 

_ ?
0 
•. 4
4 

0.2 893 1,743 1,199 
1997 T FORD EXPEDITlON 2 G LAKE 16-May-n 1!H.1ay-13 168 2,603 3,080 0.2 ~ 1,934 2,102 

1998 T CHEVRCA.ET SIO 1 G LAKE 24-Apr-13 15-Apr-13 100 (37) 44 1.0 0.4 0.5 893 1,961 1,63:1 

1998 T DODGE DAKOTA 1 G PORTER ~-13 25-Apr-13 100 27 32 1.0 0.3 ~.4 893 1,183 1,407 
l 998 P VOLKSWAGEN JETTA GLS .JGS 0 G PORTER - ~-13! 25-Apr-13 100 180 305 1.0 1 5 3.3 893 381 

1999 T CHEVROLET S10 1 G fLAKE 27-Jun-13 26-Jun-13 100 2.493 3,270 1.0- 1.4 f 1.0 "'89J 1,891 1,182 

1999 T DODGE ~VAN B2500 2 G LAKE iii-May-131 05-Apr-13 168 99 132 1.0 0.6 0.9 1,457 2.n3 , 2,361 

1~:~ DODGE STRATUS 0 G LAKE 16-Ma~~ 1!H.1ay-13 100 51 1 127 1.0 0.5 0.6 '89J 2.6n 2,26 
1999 P OLDSMOBILE CUTi:AssGL 0 G LAKE 20-May-13 Os.May-13 100 179 217 ~ 0.3 ~ ~ 2,689 2.~ 
1999j P SA 'TURN S~ 0 G LAKE _ _ 19-Apr-13 04-Apr-13 100 ~ 648 1.0 0.3 0.4 893 1~1! • . _2~ 
20001_ P BUICK LESABRE LIMITED-LLF 0 G LAKE ·- 1~. OB-May=13 100 2,314 957 1.0 0,0 0. 1 _ 893' 1141 134 

2000 P BUICK LESABRE UMITEO-LLF 0 G LAKE 24-May-13j 12-May-13 100 64 .!3_ 1.0 2.3 3.0 893 :~~~ 

2000 P CHEVROLET CAVALIER 0 G LAKE 24-Apr-13, 22-Apr-13 100 10 - 1,0 ~ 0.1 893. 1,250J 1 ,~ 
2000 P HYUNDAI __ ~~~~~---- 0 G LAKE - 15-May-1 31 10-May-13 100 --~, 1.0 0 0.0 '-e9J 1,4121 1,81 
200Q ""p PONT1AC GRAND AM SE1 0 G LAKE 1&:i,i;;y-1 31 10-May-i3 "ioo l-· 123 107 1~0 1.1 69J 2,322 1,49' 

.=-:cc-'---:-=f--"'7:...,....:'-:-::i--:-:~--=-~-----==-1 --:-::- . :::: l -
2001 T DODGE RAM 2500 QUAD 2 D LAKE 06-May-131 01-Apr-13 166 78 I 25 1.0 0.1 1 ,~~ ...!:~~' - 1,81' 

2001 p FORD- FOCUS SE/SE COMFORT 0 G - LAKE O!Nun-13, 03-Apr-13 100 i~j_~ ~:~ 7.3t 1!.;!1 ~~ ~~ 
2002 T KIA SEDONA 1 G LAKE 15-May-13 01-Apr-13 100 46 l_ 66 1.0 0.4 0.2 893 "'T,S76 2,227 

_3 P CA~Li:i\c - [JEruE-DFW 0 G LAKE 15-May-13: 11-May-13 100 279 305 ~f- 1.1 2! l~ 1,168l 79 
2002 p SATURN - SL1 0 G LAKE 22-Apr-131 15-Apr-13 100 33j 36 1.0 0.1 T 0.0 893 1,589 1,54 

2003 T DODGE CARAVAN/GRAND 1 G-- LAKE 16-May-13 10-May-13 100 91 161 ~~1.4 5.5 893 188 4l 
2003 P HYlNJAI llBURON GT 0 G LAKE 19-Apr-13 04-Apr-13 100 134 156 1.0 0.8 893 2,294 2,JB< 

2004 T DODGE RAM1500ST/SLT 2 G PORTER 02-May-131 05-Apr-13 168 161 88 1.0 0.7 11,457 3, 141 2,319 

2005 T DODGE RAM 1500 ST 2 G LAKE 01-May-13\ 25-Apr-13 168 1,853 1,078 1.0 1.4 1.2 1,457 1,346~ 
2007j T JEEP-- UBERTY LIMITED 1 G LAKE 16-May-13, 1!H.1ay-13 100 I 171 9 1.0 (0.1), 0.0 893 , 2.713 1,56() 

Table 5-4: High Emitters Requiring a Third Measurement 
Registration Dale HC Values CO Values NOx Va lues 

Year Make Body Style County l ast P.-ev Std Last Prev Std Last Prev Std last Prev 

A third reading is needed to .-erify high emitter status (The last tW'O moaslKements exceed standard by less than the RSD toferance). 

18 ~ 0.1 1 0.1 "1.6i1l 1,274 1994 T GMC jSONOMA 1 G PORTER 30-May-13
1 

04-Apr-13 208 112 84 1,087 

1995 T DODGE !DAKOTA 1 G LAKE 11-May-13. 10-May-13 208 83 73 1.8 2.1 ~ 1,087 ::::1 2,~~; 
:~-· ~-

CADILLAC DEVILLE -DFW 0 G LAKE _____ 06-May-13 01-Apr-13 100 103 140 1.0 0.2 0.1 ~ 
CHEVROLET - cAVALIER- ---------- 16="M·aY-~O--May +1 3 116Q ' ~ 1:0 ---;;-; --893 p 0 G LAKE 29 0.3 0.4 1,368 98 

1997 p CHRYSLER SEBRING JX 0 G LAKE 22-Ap!:,~~:I_J 100 145 117 1.0 0.3 0.5 893 ~~ s2 -----~·-·T·~------ -- PORlER-- .-oo 893 1997 p FORD TAURUS GL 0 G l~ay-13 15-May-13 33 35 1.0 0.4 0.2 1 065 962 

~AN 0 1---(; LAKE 30-May-13 01 -Apr-1~ 100 ISS 68 1.0 1.0 0.6 
--

1_,055 958 1997 p MA)!JMA GLE/GJ<E/SE 893 
- 02 ~~- '-a9:i 1997 p lOYOTA CAMRY CE/LE/XLE 0 --G- PORTER 09-Apr~13 04-Apr-1 ioo 36 --7-3 1.0 0.5 941 94 

""'19981 p 'Hcir-vA CNIC 0 G PORTER 26-A~-131 05-Apr-13 100 141 126 _g. 3.2 0.5 893 25~f 1,913 
1998 p OLDSMOBILE [REGENCY 0 G LAKE 06-May-13 02.-May-13 iOO 154 . 116 1.0 5.0 r--o:4 B93 92 92 

_2999~ T PONllAC MONTANAnRANSSPORT 1 G LAKE 10-May-13 06-May-13 100 42 49 1.0 0.2 0.3 893 1,121j 1,46! 

~ T CHEVROLET C1500 SILVERADO 2 G LAKE 24-May-13 20-May-13 166 279 2,376 1.0 0.3 0.4 1,457 67~ 
T DODGE RAM 1500 -- 2 G PORTER 05-Apr-13 04-Apr-13 168 114 59 1.0 0.5 0.3 1,457 1,Ss7 1,588 

1999 p CHRYSLER SEBRING l.)Q 0 G LAKE 24-May-13 12-May-13 100 143 229 :-;:o lo.3 0. 1 893 66 1,n5 

2000J T !CHEVROLET 1 G LAKE 
-

16-May-13 10-May-13 100 26 j 51 
: .~~ 

(0.0) 893 1,063 1.352 ASTROVAN 
2000 T JEEP CHEROKEE 1 G PORTER - 20-May-131 ~ay-13 100 35 J 36 • 0.5 893 968, 1,413 

2000 T Ct£\'ROLET TAHOE 2 G LAKE 13-May-131 02-May-13 168 43[ 35 1.0 0.1 0.2 11.4s7 2,705 1,493 

2000 p HONDA ACCORD EX· UEX 0 G PORTER 02-May-13 04-Apr-13 100 {5) (4) 1.0 0.2 0.1 893 997 1,051 

2000 p PLYMOUTH !'EON/LX 0 G PORTER 02-May-13! 01-May-13 100 n 73 1.0 0.4 0.4 893 · 1,603 994 

2002 p MITSUBISH LANCERES 0 G - LAKE 02-May-131 25-Apr-13 100 {18) (1~ 1:0 0.1 "'""0:1 ~ ~ 
2002 p CA.DSMOBILE AURORA 0 G LAKE 20-May-13l 1Way-1 100 

34u 

1.0 0.4 0.5 893 m (los 
2003 T DODGE DURANGO 2 G - LAKE 30-May-13l 19-Apr-1 168 28 56 1.0 1.0 1.0 1,457 463 601 

2003'""""T FORD 
-

ECONOUNE CUTAWAY 
2 j D 

LAKE 13-May-13 11-May-13 '168 101 10 1.0 -~ 1,457 1.632 1,6 17 

2003, p LINCOLN 1LS 0 ·e:;- LAKE 24-May-13 14-May-13 100 283 106 1.0 2.9 0.7 893 ~~ 233 ----~ 
1-:o 893 20()4' p CADILLAC CTS 0 G LAKE 16-May-13 10-May-13 100 107 110 0.9 1.8 644 356 

2005 p SUBARU IMPREZA W'1/VDT 0 G LAKE 20-May-13 06-May-13 100 133 1 31 1.0 1.1 1.2 893 254, 18 
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Table 5-5: High Emitters and Suspected High Emitters with a Third Measurement 

Date HC Va lues CO Values NOx Values 

Registration 2nd 2nd 2nd 
Year Make Body Style County Last Prev 2nd Prev Std Last Prev Prev Std Last Prev Prev Std Last Prev Prev 

1988 VOLVO 740 GLE lAKE 24-May-13 14-May-13 01-Apr-13 264 53L 61,_ 59 1.80i o .o 0.0 o.o 1243 3,399 2,212 3;756 
I -:-1799:-:1+.M:-:-A7ZD:::::-cA:---+3--::23-:clc::S-:=E----t--clA:-:-;-K~E:-----l -::2::-0-7M,--ay-1 3 13-May-13 06-May-13 2oalr'410 822 376 1.80 0. 1 0.2 0.2 1087 23~L 7881 268 

_199~fODGE DAKOTA lAKE 26-Apr-13 24-Apr-13 01-Apr-13 208! 215 74 87 1.80 1.7 0.2! 0.6 1087J. 1~6401 . 2,418+-2,456 

19951DODGE DAKOTA · - ·- lAKE - 24-May-13 1 4-May-131z:Ma'Y-13 zosl 292 226 266 ~ 1.80 "1':3 Ci':5 ---o:7 10071" 1,926 1 1,931 ~ 2,317 

I----::2700::-:0+.P,.,L,..,Y~M:::cO""U"'"TI-l_+N~E:.:O:.;_NI.;_LX;;:.;__ ___ I-P-cOc-:R:-:-T:::E:-R- 02-May-13 01-M ay-13 09-Apr-13 100 721 73 46 1.00 0.4 0.4 0.4 ~ 1,603 994

1 

933 

2003 LINCOLN LS 14-May-13 11-May-13 100 283 106 ~g ~~9 _ ~I"- ~ ~~ 1,75t 233 259 
2oo41oci'DGE ·RAM 1500STtsLT 05-Apr-13 04-Apr-13 168'161f 8s 168 1.oo

1 
o.a

1 
0.7 0.7 1457 3,141 2,319 2,525 

_1:-:9c::99~+::C-:-H:-;E:-V_R_O_LE_T-j.C.:.1,_:5,.:0.:.0:.:S_.,:IL:.,V:.:E_RA:._::.D.:_O+--:-~;:--Ic::::- :---'---o:+-,20:-·::-:M-ay'----:-13:-:1:::4-c:M-:-a_:__y-13 168 279 2376 156 1.00
1 

0.31 0.4 0.4 1457 _ 677 5771 612 
1997 GMC JIMMY -JMY 06-May-13 03-May-13 1001 661_ 28 13 1.00! 0.1 0.0 0.0 -~ 1,505 2,004

1 
~ 

2000 JEEP- - I-C:CH:C:E:CR:::O":-K::'E:.:E'-:----t-:-:-:-;-;:c-- l-:::-:--::-:--'---o::l---:c06-:-M:-:--'ay'---:-=13 02-May-13 100~5]38r-19 1.00 0.3 0.5 0.4 ~~ 1,413~ 
1'999 CHRYSLER SEBRING LXI 12-May-13 01-Apr-13 100 143 22~ 1.00 0.3 0.1 0.2 893\ 6~ 1 ,77_51--~ 

1997 FORD TAURUS GL 15-May-13 10-May-1 3 ~}'JQ5' -40 1.00 0.4 0.2] 0.1 ~ 1,065, 962\ 383 

1999 OLDSMOBILE CUTLASS GL _ 06-May-13 02-May-13 1 00~ ,.311, 22 1.00f--0.3 0.6~ 893, 2,669 2,369~ 
2003 DODGE DURANGO 19-Apr-1 3. 04-Apr-13 168J 28[ 56 16 1.00 1.0, 1.01 0.1 1457\ 463 j 601J 361 
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6 Clean Vehicles 
The emissions distributions in Section 3 showed that the vast majority of vehicles are clean. For 
vehicles measured in 2013, Figures 6-1 and 6-2 show decile emissions of HC and NOx within 
model year. In the charts, the 1995 and older models were compressed into two groups 
because few vehicles were measured for each individual model year of these older models. The 
charts further illustrate that most of the newer model vehicles have very low emissions. Since, 
1996 and newer OBD-11 equipped vehicles inform their owners if faults are detected in emission 
control system components, owners of these models are generally aware of w hether their 
vehicle needs service. Exceptions are faults such as fuel leaks that are not detected by OBD-11 
but register as high RSD HC emissions on-road. 

The on-road measurements, in addition to identifying high-emitters, provides a way of reducing 
the 1/M burden for owners that keep their vehicles well maintained and are responsive to the 
OBD-11 check engine warnings. A Clean Screen program uses RSD measurements to exempt 
these vehicle owners from a station inspection and allows the funds that would otherwise be 
spent on station visits to be directed toward the on-road measurements, thereby allowing 
comprehensive on-road monitoring, and toward support of other emission reduction activities 
such as repair and scrap programs. The wealth of on-road measurements can be used to focus 
on the residual high exhaust, high evaporative emitters and smoking vehicles through 
notifications and repair/scrap assistance programs. The net result is more convenience for 
owners of clean vehicles and a stronger focus on the small percentage of high emitting or 
smoking vehicles. 

In 2011, surveyed recipients of a clean screen exemption notice together with an information 
sheet highlighting the importance of responding to the check engine light reported being less 
likely to ignore the check engine light {60%) and more likely to take the vehicle for service 
immediately (52%) or at the first opportunity (41%)9

• A clean screen program provides an 
opportunity to educate vehicle owners when their attention is focused. 

Envirotest has demonstrated modeling of a clean screen program using MOVES10
• A 

combination of clean screening and high emitter identification programs linked to mandatory or 
incentivized scrap and programs can provide net positive emissions benefits. 

Colorado has been running a successful clean screen program in the Denver Metro Area (DMA) 
since 2003. Current Clean Screen criteria require vehicles to have two RSD measurements with 
emissions below 200 ppm HC, 0.5% CO, and 1000 ppm NOx. Vehicles may also pass with a 
single measurement if the historical fail rate for the model is low. 

Ohio started low level clean screening in October 2012. The program uses RSD cutpoints based 
on ASM standards and a cap on the historical fai l rate of vehicles in the same family. 

In April 2012, Virginia passed legislation to phase in clean screening starting with 10% of 
testable vehicles in 2012/2013, 20% in 2013/2014, and up to 30% after July 201411

. Virginia 
intends to scale up its existing RSD high emitter program using the on-road data collected for 
clean screening and an RFP fo r the remote sensing program is expected in Q4 2013. 
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2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(2) Registration denial based programs shall provide the following additional 
information: 

(i) A report of the program's efforts and actions to prevent motorists from falsely 
changing fuel type or weight class on the vehicle registration, and the result of 
special studies to investigate the frequency of such activity. 

Three policies are in place to ensure compliance with emission testing in Lake 
and Porter counties in Indiana. 

1) To ensure that vehicles are not registered outside of testing counties 
the Indiana Bureau of Motor Vehicles requires a street address on all vehicle 
registration and vehicle title documents. A Post Office box number is not allowed 
as a valid address. Motorists seeking to avoid emissions testing in Lake or 
Porter counties by securing a P.O. Box in another county are deterred from 
registering vehicles outside of the testing area by this policy. 

2) To ensure that gasoline powered vehicles are not registered as diesel 
vehicles the Indiana Department of Environmental Management requires that 
every vehicle receiving a diesel exemption be presented at a vehicle emission 
test site every two years for verification by station management that it is still a 
diesel vehicle before an exemption is granted. If a vehicle has been converted 
from diesel to gasoline then it will be tested as a gasoline powered vehicle. 

3) In the past in order to ensure that vehicles did not receive a heavier 
weight class plate, the Bureau of Motor Vehicles customer service 
representatives were presumably trained to issue the proper license plate to 
each vehicle. However, some vehicles were able to obtain a higher weight class 
plate and avoid testing. In 2007 BMV implemented improvements in registration 
software that closed the loophole and no longer allowed a customer service 
representative to issue vehicle registration with a higher weight rating than a 
vehicle's actual weight rating. No override mechanism is available to the BMV 
customer service representative that would allow improper vehicle registration. 

No special study was done for 2013 to investigate the frequency of the above 
activities. 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51 .366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(2) Registration denial based programs shall provide the following additional 
information: 

(ii) The number of registration file audits, number of registrations reviewed, 
and compliance rates found in such audits. 

This information is addressed in the report: Registrations and Compliance 
analysis 2012/2013; located at (d)(1)(i) in this submittal. 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(3) Computer-matching based enforcement programs shall provide the 
following additional information: 

(i) The number and percentage of subject vehicles the were tested by 
the initial deadline, and by other milestones in the cycle; 

Not applicable, Indiana is not a computer matching based program. 

(ii) A report on the program's efforts to detect and enforce against 
motorists falsely changing vehicle classifications to circumvent 
program requirements, and the frequency of this type of activity; 

Not applicable. 

(iii) The number of enforcement system audits, and the error rate 
found during those audits; 

Not applicable. 



2013 Indiana response to: 

40 CFR Part 51-SubpartS Inspection/Maintenance Program Requirements 
51.366- Data Analysis and Reporting Requirements 

(d) Enforcement report 

(4) Sticker-based enforcement systems shall provide the following additional 
information: 

(i) A report on the program's efforts to prevent, detect and enforce against 
sticker theft and counterfeiting and the frequency of this type of activity. 

Not applicable, Indiana is not a sticker-based program. 

(ii) A report on the program's efforts to detect and enforce against motorists 
falsely changing vehicle classifications to circumvent program 
requirements and the frequency of this type of activity 

Not applicable. 

(iii) The number of parking lot sticker audits conducted, the number of 
vehicles surveyed in each and the noncompliance rate found during 
those audits. 

Not applicable. 


